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A box car being dismantled with great care to damage no parts 


Saving Freight Cars from the Bonfire 
By R. P. Crawford 


Vy HENEVER a railroad found a few old, worn-out 

freight cars standing on its sidings, it was the 
custom to summon the steam derrick, haul the cars out 
to an isolated spot, lift the bodies off the trucks and 
cast them to one side of the track. They were then set 
on fire and later the metal parts picked up 
among the ashes. That was a quick and easy way of 
getting rid of them. There are many roads that still 
follovy this plan; but at least one has found that these 
old, apparently worthless car bodies are worth money 
and has set out to utilize them. 

So whenever a car is found to be no longer capable of 
efficient service it is sidetracked at one of the division 
points and there awaits the workmen’s pleasure. Each 
car is carefully dismantled. Pains are taken that the 
wooden siding and roofing are damaged as little as 
possible. The usable portions of the cars are then cut 
up and made into siding or roofing for other cars, running 
boards for the tops of closed cars, or the coal doors that 
are used to hold coal in a box car in case 


were 


sum for repairs. A critical inspection of each car is 


made when it comes into the yards and the exact cost 
of repairs to put the car in running condition is figured. 
If it is more than the sum allowed, a report is made to 
headquarters and the car is condemned automatically. 
Naturally in the case of the oldest cars the limit of ex- 
penditure is a very few dollars while in the case of the 
latest cars the repair allowance is limited only by the 
cash value of the car when new. 


Rearing White Mice for Experimental Use 


T is not very well known that infant foods are often 

tried out experimentally on baby white mice. In 
various laboratories throughout the country large num- 
bers of white mice are fed exclusively on infant foods 
and infant milk modifications. The inference cannot 
be drawn from this that infant mice and human infants 
require the same foods; but growth or lack of growth 
in the mouse does indicate something of the growth- 
promoting properties of the food used. Large numbers 
of the baby mice are fed on each food so that the in- 


dividual differences in the mice may be eliminated. 


Out-door sawmill where wood from old cars is made over 


Each mouse is numbered instead of named, and its 
When three 
or four young mice which would be distinguishable, are 
in one cage, a small bunch of fur is cut from each mense, 
at different parts of the body. The place of this bald 
spot is indicated on the number tag. The cutting must 
be repeated every two weeks on a normally growing 
mouse, as the hair soon grows out. Once every three 
days, or twice a week, or sometimes even every day, 
according to the specific object of the experiment, each 
mouse is weighed and its weight recorded. Weight 
charts are also kept and the weight of each mouse at 
each weighing is charted, just as your baby’s weight 
record is charted. A mouse three weeks old weighs 
from eight to eleven grams, or about a third of an ounce 
A full-grown mouse may weigh as much as thirty-five 
grams, or one and a quarter ounces. The mice, like 
babies brought up by rule, are not allowed to be handled 
Even in the weighing, the mouse’s body is not touched 
The mouse is lifted from its cage to the glass beaker in 
which it is weighed, by its tail. Sometimes nickel- 
plated pincers are used, but usually the bare or gloved 

fingers of the experimenter are found more 


number on a card is attached to its cage. 





the outer door is opened. Thousands of 
the latter are now made at a cost of a few ) 
cents apiece or only a fraction of what was 
formerly paid for them. Corner posts are 
salvaged and used in other cars. Even 
crooked bolts are straightened in a special 
machine and used again. The trucks 
from many of the smaller freight cars are 
employed on _ stock And finally, 
fragments of wood in such condition that 
they are good for no specific purpose find 
a@ use as kindling wood in starting loco- 
motive Even wrecked that 


cars. 


fires. cars 








convenient. As a rule, the mice do not bite 
They become accustomed to the weighing, 
and even seem to await it eagerly. Occasion- 
ally a mouse is found with fighting blood, 
that will bite at any opportunity. If any 
mouse by chance escapes and is chased 
and cornered, it will usually try to bite 
when caught 

The cages are kept on shelves in a well- 
heated, well-ventilated room. The 
that are being experimented 
one division 


mice 
upon form 
At three weeks of age, the 


baby mice are taken fromm their mother 





and given the experimental food. They are 





formerly were burned are now salvaged 
in the same way. 

It has found that thousands of 
dollars may be saved every year in this manner, even 
often charging the job with the time spent in tearing 
down the cars. Some idea of the tremendous number 
that would ordinarily have been burned may be judged 
from the fact that 400 such condemned cars accumulated 
in the yards at Lincoln, Neb., at one time last year 
With the growth in size of freight cars in recent years 
every road has found hundreds of the cars of former 
days on its hands. While all railroads have endeavored 
to save the metal parts, the conservation of the wood 
waste represents another step in the final sorting over 
and saving of every bit of second-hand material. 


been 


An interesting and accurate system has been devised to 
determine whether or not a car should be torn down. 
Obviously it would be unwise to set out to tear down all 
cars built in a certain year or of a certain size without 
regard to usefulness, or to depend merely on the super- 
ficial Freight cars are 
divided into various classes and sizes. For 
one division is into twenty-ton, twenty-five-, thirty- and 
fifty-ton cars. 


judgment of an employee. 


instance 


In each class there is allowed a certain 


A type of car, discarded from service, which yields much good wood and metal 


The food is judged by the average growth of all the mice 
in the group. 

The baby mice in the experiments are as hygienically 
The wire cages in which 
In the bottom 
of each cage is a white crepe paper napkin to protect the 
little feet from the wires. A clean napkin is given a 
least once a day, and often twice or three times. The 
infant-food mixtures are given from three to five times 


eared for as are real babies. 


they are kept are sterilized twice a week. 


a day, from little glass dishes resembling individual 
salt dishes. The dishes are sterlized every time they are 
used. These aristocratic little pets must have distilled 
water to drink. This a little glass 
bottle having a stopper with a glass tube, inverted in 


is furnished from 


the top of the cage. A drop always hangs at the end of 
the glass tube, and when a mouse is thirsty, it climbs up 
and licks off the drop, when another drop immediately 
In this way the purity of the water at all times 
To be sure, these pets are never bathed, 
They have no chance to 


forms. 


is insured. 
but why should they need it? 
get dirty. 


used through the period 


Often 


rapidly-growin; 
of their lives—about two months 
they are kept upon the same food all their lives, and even 
to the third and fourth generation. In another division 
are kept what are known as the breeders. These gei a 
mixed diet of sunflower seed and dog biscuit, with, now 
and then, a piece of apple or carrot or lettuce. As a 
rule, the mice in this division are not weighed, but their 
cages are as carefully sterlized and their drinking water 
Then 
often the hospital division, with its isolation ward. If 


as thoroughly distilled as the others there is 


a mouse has been injured, as they semetimes are by 


fighting each other, he is placed in the hospital division 


until he recovers. If, however, a mouse has 9, contagious 
disease, as tuberculosis or a skin disease, he is isolated 
and the experimenter steriiizes his hands and anything 
with which the quarantined mouse has come in contact, 
before touching any of the other cages. Every pre- 
caution is used to keep the mice in a ‘healthy condition, 
and to protect them from taking cold. 

It has been said, “It used to be thought a small! boy's 
job to feed white mice, but now one needs a college d 


gree to undertake it.” 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitabie for these columns, especially when such 
articles are accompanied by photographs. 








A Call for Instant Action 


FEW months after the outbreak of the war we 

published a series of articles under the caption 

“Our Country, An Undefended Treasure Land,” 
in which we told the astounding story of our military 
defenselessness. 

We then gave warning that our country, drifting and 
without a pilot, was already caught on the outer edge 
of the maeistorm of the European War. That was two 
years ago; and in the interim we have been drawn, 
remorselessly, in ever-narrowing circles and with ever- 
increasing speed, towards the vortex. Today we are 
about to be swept into the very center of this gigantic 
conflict. 

How far has Congress taken heed of this warning of 
two full years ago? How far have these two full years 
of grace been employed in making ready the defenses of 
our country? 

The answer was given a few weeks ago, in a public 
hearing before a sub-committee of the Committee on 
Military Affairs of the United States Senate, by Major- 
General Leonard Wood, in a statement which we pub- 
lish, in the hope that this tragic recital will awaken 
Congress to the need for instant action, if the country 
is not to become the victim of a profound national 
disaster. 

“Our regular organizations,” said General Wood, “lack 
many things which are vitally essential in modern war. 
We lack machine guns of all types; in fact, we have 
very few of the best types of modern machine guns, 
either light or heavy. Such light guns of the best and 
the most modern types as we have, we have secured 
from an English contract with an American firm. These 
guns do not use our ammunition. The hand grenade 
or bomb plays an important part in modern war; we 
have nothing approaching an adequate supply even 
for our present small Regular Army. We are without 
trench mortars of the type in general use throughout 
the battlefields of Europe. We are without various kinds 
of field signa! apparatus, especially for night work. 
We are short of modern field wireless to such an extent 
that we had to strip Panama in order to secure a small 
amount for use on the border. We are without any of 
the modern types of heavy mobile artillery such as is in 
general use in Europe—artillery which often has had a 
determining effect upon operations. I refer both to 
the type which is moved on the ordinary artillery car- 
riage, and to that powerful type which is mounted and 
moved cn a railway carriage. We are dangerously 
short of reserve rifles and of field artillery; we have not 
enough field pieces adequately to equip even the Regular 
Army and militia at war strength, and not a field gun 
for volunteers.. We are inadequately supplied with 
reserve ammunition. The fact is our supplies are 
ridiculously small. We have not built in this country 
as yet any of the modern aeroplane engines of the latest 
military type. Steps are being taken to correct this 
deficiency, but it will be a long time before we are 
moderately prepared in this arm. We are not con- 
structing, as we should, with all possible haste, artillery 
of various types. We are building little or none of the 
long-range mid-caliber type of artillery such as is now 
in general uae. We have made no adequate increase 
in the way of reserves of ammunitions of war since the 
war began. Indeed we are only just commencing the 
manufacture of the approved heavy type of machine 
gun, and have not yet determined the type of light 
machine gun we are to use, although these guns must 
be provided in the proportion of about eight of the light 
to one of the heavy guns. This is the condition, although 
the world’s greatest war is two and one-half years old, and 
its lessons as to equipment, development of arms and 
munitions are an open book to all the world. We have 
riot taken the necessary steps to complete immediately 
the fire control of our sea-coast guns. We are without 
adequate searchlights and also without anything even 
approximating a reasonable supply of auto air-craft 
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guns. We are not making effective and rapid strides 
in the absolutely essential remodeling of the carriages 
of our major caliber sea-coast guns, a remodeling which 
will give them elevation absolutely necessary if they are 
to meet similar guns afloat. Our arsenals for small 
arms have been working only to a small extent of their 
capacity. We are without reserves of clothing, shoes 
or other equipment necessary for war. We have not 
taken the necessary steps to establish nuclear plants for 
the manufacturing of our military rifle at the great arms 
factories in various parts of the country. This is abso- 
lutely necessary in order to permit that expansion which 
will be necessary in order to meet the demands of modern 
war. Our arsenals are wholly inadequate to meet these 
demands. This is a fact of common knowledge. Ade- 
quate steps have not been taken to acquire the necessary 
reserves of those things which we do not produce in this 
country, but which are vitally essential in modern war. 
We stand practically as unprepared as when the great 
war began, and are apparently unvbservant of its clear 
lessons and unappreciative of the fact that no amount of 
money and no amount of effort can purchase time or 
make good its loss. Whatever the ultimate organiza- 
tions of our resources may be, there is no question what- 
ever as to the necessity of supplying a sufficiency of the 
above equipment, arms, and munitions to promptly 
equip and arm a force of at least two and one-half mil- 
lion volunteers with adequate reserves for a year. What- 
ever the ultimate organizations of our resources may 
be, it has been strikingly apparent for twe and one- 
half years that we should immediately prepare in large 
amounts the absolute essentials of modern war, only 
a portion of which have been referred to above. We 
are also very short of reserve officers and practically 
without reserves of instructed men. Declarations 
which include, in the list of instructed men, boys who 
have graduated from so-called military schools, and men 
who have had short terms of service in the militia, are 
unworthy of serious consideration, as they indicate 
entire failure to appreciate the fact that these men are 
not trained soldiers. 

“Our people enthuse over some new form of torpedo 
or a general discussion of the question of organization 
of our reserves, but fail to grasp that the deficiencies 
enumerated above relate to the absolute necessities 
which it will take a long time to produce. They do not 
realize that we have not, and cannot secure for many 
months these absolutely necessary every-day weapons 
and equipment of war. They fail to appreciate that 
these must be produced in time of peace and that the 
organization of all our resources is to keep up the supply 
once war is upon us. Furthermore, they do not realize 
that an untutored, untrained, and undisciplined people 
cannot pick up these weapons and use them effectively; 
that this preparation also requires time, and that little 
or nothing is being done, except in preparation for next 
summer’s training camps and through private efforts 
conducted with private funds. Our safety is dependent 
upon the forbearance of others and not upon our 
ability and preparation to defend ourselves.” 


Industrial Man Power and the War 


ODERN warfare makes terrific demands upon 
the industries of a nation and through them 
upon its man power. Now and again there is 

difficulty with some material supply; but from beginning 
to end the labor question is continuously acute. Artillery 
and ammunition, food and clothing, automobiles and 
aeroplanes and ships, engines and machine tools and 
tool machines, are but a few of the things consumed in 
unprecedented quantities. Armed forces and indus- 
trial units alike must be kept at fullest strength or 
disaster follows swiftly. 

How to do this is the outstanding problem. It is a 
problem of whose very existence England was sublimely 
oblivious at first. It is a problem which she had begun 
to formulate in six months, to grapple with in a year; 
one whose satisfactory solution she may fairly be stated 
to have but just now finally worked out; and one which 
today confronts us as we are dragged nearer to partici- 
pation in the war. 

We must of course avail ourselves of England’s ex- 
perience to the last measure. And this experience is 
maiply along the lines of common sense. Under ordi- 
nary circumstances, when confronted with loss of an 
employee, the employer has two lines of effort open; 
he may keep the man or replace him. The same alter- 
native is presented when loss of a large body of workers 
is threatened through enlistment; we may keep them or 
we may replace them. 

Attention has been centered upon the efforts to replace 
skilled workers who have gone to the front, for this is a 
spectacular story with news value. Much has been said 
of the dilution of skilled labor with unskilled, of the 
employment of a dozen green workers under the super- 
vision of one or two of the former skilled staff. Even 
more comment has been lavished upon the assignment 
of women to tasks always heretofore entrusted to men. 
But when all is said and done, a substitute is a substitute, 
and the genuine article is to be preferred. 
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When a man has reached the age of thirty as an un- 
skilled laborer, it is probable that unskilled labor jg the 
limit of his capacity. He may have been merely yp. 
fortunate, he may be capable of development, but the 
presumption lies against him. In any event he will 
require some period of schooling before he beging to 
give satisfaction; and he can hardly be expected to 
pick up, even in a year or two, all the valuable little 
points with which long apprenticeship and service have 
made the qualified journeyman familiar. 

If in one respect a woman has an advantage over 
such a man, in another she is at a disadvantage. No 
presumption can be asserted against her; on the contrary, 
there are very many more or less delicate operations at 
which her small fingers and quick adaptability make jt 
possible for her to develop a degree of speed and accuracy 
placing her quite beyond the most expert male compe- 
tition. But in many more places where it would seem 
that a woman would fit, it turns out that, sometimes in 
its entirety and sometimes in a single necessary motion 
out of many, the work demands a physical strength and 
a measure of endurance which she does not possess. In 
any event there is the period of schooling; and the one 
thing which we must at all costs prevent is an initial 
demoralization of our industries. Woman has done 
many wonderful things in England; but there are as 
many more for which she may not be called upon sue- 
cessfully. 

It is plain then that while we must be prepared to 
replace many of our industrial workers, there are many 
whom we must not, and many more whom we should not, 
replace—whom we must or should keep at their present 
work. How? We must have no mobs of women way- 
laying these men on their way to work, with rotten eggs 
and taunts for the “slackers.” It must be plain that 
between those who are forced or allowed to go out and 
fight, and those who are allowed or forced to stay home 
and work, there is no invidious distinction—that all are 
serving the country in the place where they will count 
for most. 

The answer, of course, is the formation of a definitely 
organized Industrial Reserve, membership in which 
carries all the honors of war, including perhaps a uniform, 
certainly an insignia. This matter is even now in the 
hands of the Council of National Defence. 

On England’s showing the organization of such a body 
requires the gathering of a vast amount of information. 
Efficiency and fairness alike demand that all men of 
substantially the same capabilities be called upon for 
substantially the same contribution to the general fund 
of man power. The Council is again at work here, 
ascertaining just what trades and branches of trades 
should be included in an Industrial Reserve, and in due 
course this information will be obtainable through the 
proper channels. But this is only half. Who shail 
say what men are to be included among the various 
reserved classifications? Who possesses the uncanny 
power of going among our forty-odd mithon adult males 
and picking out the competent tool-makers, engine 
builders and engine runners, machinists, telegraphers, 
and so on through the long list of the Reserve? 

Plainly no one man can do this; each citizen must 
speak for himself, through some recognized agency 
which possesses authority and carries respect. No 
more appropriate agency could be found than our state 
governments. As related in these columns last week, 
Connecticut has blazed the way, has shown us how to 
take an accounting of the people, by the people and for 
the people. Other states are planning to follow this 
example; let all do so. Let every one of our common- 
wealths forthwith proceed to count noses, to find out 
just what each individual can do to help his country in 
this threatened crisis, to organize this body of informa- 
tion as is being done in the Land of Steady Habits. 
Then if the worst comes, each state will be in position 
at the call to arms to say to each one of its citizens ‘‘Go” 
“Stay,” as the case may be. 


Astronomers and Daylight Saving 


The daylight saving plan was recently considered by 
a committee of the American Astronomical Society, 
with the result that two of the five members favored the 
adoption of the plan, one thought it should be put im 
operation experimentally, and the remaining two be 
lieved the disadvantages would distinctly outweigh the 
advantages, and therefore opposed the plan. 

The committee agreed in recommending that, if 
daylight saving should be adopted, the names now im 
use to describe standard time should be continued with 
unchanged meaning. For example, the time used in 
summer would be called Eastern Time, while that used 
in winter would retain its present name of Central 
Time. The committee also noted the fact that the 
alleged advantages of the plan would be less in the 
southern part of the country than in the northern, be 


cause the hours of daylight are more nearly the same—~ 


throughout the year in lower latitudes, and hence it 
would be advisable to modify the plan for the extreme 
southern portion of the country. 
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Naval and Military 


fmprovement in Naval Recruiting.—During 26 
recruiting days, up to February 28th of this year, the 
roster of the navy was increased by 2,086 men, the gain in 
one single week being, 901 men. This improvement is 
due in no small degree to the codperation of the Navy 
League with the Department. The decrease in the 
number of men lost by discharge is being more than 
balanced by new enlistment, and the figures of men in 
the service on February 28th, namely, 59,037, exceed 
the forecast made by naval officers in the Department, 
that on the Ist of March they would have 57,000 men. 


Size of the British Navy Personnel.—It has not 
been made known officially just how many ships have 
been added to the British navy since the war began, 
but some idea of its present size is afforded by the 
official announcement in Parliament, made on February 
17th, that 400,000 men were provided for in the financial 
estimates for 1918. Many thousands of these men, of 
course, are manning the mine-sweepers, submarine 
chasers, transports and supply boats, and still other 
thousands must be held in reserve. A proportionate 
war-time increase will be necessary in our own Navy. 


Shells for the Navy.—The contract which was let 
by the Navy Department on January 17th to Had- 
fields, Ltd., for 14-inch and 16-inch projectiles, was in- 
validated for the reason that the British government, on 
learning of the contract, prohibited the company from 
making delivery, at least until the conclusion of the 
war. This action was taken on the ground that all the 
military-industrial resources of Great Britain should be 
reserved for the supply of the military needs of the nation. 
Subsequently the British Government removed its em- 
bargo; but meanwhile the Navy Department had let the 
contract to American manufacturers. 


Retention of Navy Yards Advised.—A special 
commission of naval officers appointed by President 
Wilson has recommended that it is unnecessary and in- 
advisable to abolish at this time any existing navy yard, 
or naval station, within the continental limits of the 
United States. The report declares that the present 
equipment of many yards is inadequate in drydocking 
facilities, berthing space, storage facilities, machine 
equipment and in other details. Not only are the yards 
unequal to the requirements of the fleet, but they would 
be seriously inadequate when the fleet is: completed to 
its present authorized strength. 


Wind Resistance of Ships.—Of late years much 
attention has been given to the question of the horse- 
power necessary to overcome the large resistance offered 
by ships to the atmosphere, particularly when they are 
steaming fast against a head wind. Naval Constructor 
William McEntee of the United States Navy, gives in 
Marine Engineering the results of tests made in the 
wind tunnel at the Washington Navy Yard on a model 
of the collier ‘‘Neptune.’’ Tests show that if the vessel 
were steaming against a 30-mile wind at 14 knots, it 
would require about 770 effective horse-power to over- 
come the wind resistance. This is about 20 per cent of 
the power necessary to drive the ship through the water. 
The “Neptune” because of her large number of coaling 
booms and other top hamper offers an extreme case. 


Guns for Merchantmen.—Now that President 
Wilson has determined to arm our merchant shipping, 
there will be an immediate demand for guns of from 3- 
to 6-inch caliber. On the last day of February bids 
were opened for 2,400 3-inch guns and several thousand 
one-pounders. The larger and more important ships will 
probably carry 6-inch guns; in fact, the four mail boats 
of the American Line have always been ready for the 
mounting of 6-inch guns, the necessary stiffening having 
been given to the decks at the points where these guns 
are to be mounted at the time the ships were built. A 
3-inch gun weighs about 2,300 pounds, whereas the latest 
type of 6-inch naval gun weighs, without its mount, 
just under 20,000 pounds. For a gun of that weight 
and power considerable reinforcement of the deck 
beams is necessary, if the gun is to be held up to its work. 


Another Year of War Probable.—The vast scale 
on which the war has been waged tends to make a quick 
military decision unlikely. Battles have been fought 
mn this war, any one of which would rank as the greatest 
in history, but none of which has been able to give more 
than a temporary check to the vast momentum of the 
conflict. It is unlikely that the war will be terminated 
this year by any military successes. If a decision is 
reached it will be by the economic breakdown of the 
Central Powers. We note that Gen. Frederick B. 
Maurice, British Director of Military Operations of the 
General Staff, is quoted by the Associated Press as saying, 
“There is no reason to anticipate on purely military 
grounds, an early collapse of the Germans.” Later in the 
same interview, he remarks, “I have no patience with the 
idea that the Germans are at the end of their fighting 
resources. They are still capable of, and will put up a 
strong fight. From the purely military standpoint, I 


See no reason why the war should not go through an- 
Other winter.” 
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Science 

Australia Adopts Daylight-Saving.—Under the 
terms of the daylight-saving law recently passed by the 
Australian parliament, all clocks throughout the com- 
monwealth will hereafter be put forward one hour at the 
end of September and put back one hour at the end of 
March of each year. For the year 1917 the act took 
effect January Ist. 


Gas-meter Provers.—The Bureau of Standards has 
been studying various types of provers for gas-meters, 
and is preparing a publication on the subject. Several 
forms of cubic-foot apparatus, such as are used to cali- 
brate meter provers, have also been investigated, and 
the bureau has devised a new portable type of cubic-foot 
apparatus, which can easily be carried about by one man, 
and should be especially valuable in the State inspection 
of meter-testing apparatus. 


A School of Fisheries will probably be established 
shortly at the University of Washington. According 
to Science, Professors Kincaid and E. V. Smith, of the 
biology department of the university, are already devot- 
ing much time to the study and development of the 
oyster and salmon industries on the Pacific coast. If the 
stage legislature grants the necessary appropriation, an 
expert on fishing and fisheries will be added to the staff, 
and suitable laboratory facilities will be acquired. The 
university has asked the United States Bureau of Fish- 
eries to have its exploring vessel ‘‘ Albatross” winter in 
the fresh waters of Lake Union, which wash one edge 
of the university campus, in order that the vessel may be 
utilized as a practical laboratory for professors and 
students. 


Electrical Precipitation of Dust.—The last annual 
report of the Smithsonian Institution refers to recent 
progress in the use of the Cottrell process for the pre- 
cipitation of dust, smoke and chemical fumes by means 
of electrical currents. In addition to the use of this 
process in the dissipation of fog, carried on experimentally 
in California, with the aid of a grant from the Smith- 
sonian Institution and in cooperation with the United 
States Lighthouse Service, successful commercial in- 
stallations have been made on the following fumes: 
Silver fumes form electrolytic slimes of copper refinery; 
tin fumes from detinning process residues; hydrochloric 
acid fumes from cleaning vats in electrogalvanizing 
plant; tin and zinc fumes from waste metal recovery 
plant; ‘low bleach’’ from electrolytic plant;” sulphuric 
acid mist from contact acid plant; lead fumes from 
copper converters; fumes from roasting of zine ores; 
dust from buffing wheels and from machines for powder- 
ing slate. 


A Novel Optical Phenomenon is described by 
Mr. H. H. Martin in the Monthly Weather Review. 
On August 6th 1916, at Fort Worth, Texas, the circumzeni- 
thal arc (upper quasi-tangent arc of the halo of 46 de- 
grees) was observed for over half an hour, and numerous 
angular measurements of it were made. For about 4 
minutes of this period the arc was seen to be divided 
longitudinally by a single dark line running the full 
length of the arc, dividing the latter into two bands, 
the widths of which were in the ratio of 2 to 3, the 
narrower band being next the sun. Mr. Martin com- 
pares this line to an absorption band in the solar spec- 
trum. Though the circumzenithal are is a common 
phenomenon, its division, as above described, appears 
not to have been previously reported. As the ScrentiFiIc 
AMERICAN has pointed out from time to time, the study 
of solar and lunar halos offers excellent opportunities of 
making interesting discoveries, as the subject has been 
strikingly neglected except by a few specialists. Interest 
in this subject has, however, been markedly stimulated of 
late in the United States. 


Seismological Work in the Western United States. 
—Dr. Harry O. Wood has published in the Bulletin of the 
Seismological Society of America detailed plans for a 
system of seismological stations in the western United 
States and drawn up a program of the investigations 
and practical work which such an organization might 
undertake. He recalls the fact that in this region, and 
particularly in California, it has always been the popular 
custom to belittle the danger of earthquake—even to 
the extent of suppressing scientific reports made on 
certain disasters of this character. This policy, which is 
unknown in other seismic regions of the globe, is due to 
the fear that publicity given to the facts would check 
immigration and injure business. Dr. Wood declares 
that the danger arising from the prevalence of this 
attitude is far greater, morally, financially and in its 
menace to human life, than the danger from the physical 
shock of earthquake, frankly faced and prepared for. 
The earthquake danger, which generally in the Pacific 
states is less serious to human life and no more serious 
to property than the dangers of tornadoes, blizzards, 
electrical storms and floods in other parts of the country, 
can be greatly lessened by a thorough knowledge of the 
location of fault zones and the like, as well as by the 
adoption and enforcement of suitable buildings regulation 
in locations where earthquakes are especially likely to occur. 


301 


Inventions 


Passing Away of R. H. McCormick.—On March 
14th last Robert H. McCormick, the inventor of the first 
self-binder, died at a tourist hotel in Augusta, Ga. Born 
in Rockbridge County, Va., on September 6th, 1847, 
McCormick was educated at Chicago University and 
later spent most of his time in inventing and experiment- 
ing with his self-binder and reaper. His experiments 
were personally conducted in Texas and Minnesota, 
and he was in charge of the field trial exhibits at the 
Centennial Exposition at Philadelphia in 1876, when the 
reaper was introduced to the public as the greatest labor- 
saving device of the age. 

New Idea in Tap Making.—A departure tn tap 
making has the cutting edges at the point ground et 
an angle to the axis of the tap, in order to cut with 
@ shearing action which throws the chips unbroken 
ahead of the tap, instead of allowing them to collect tn 
and clog the flutes. Shallower flutes can be used than 
are possible with the ordinary tap. The new tap does 
all its cutting with the first few teeth, the remainder 
of the thread on the tap acting as ‘a lead screw, steady- 
ing the tap and producing an accurate thread. It fs 
ground on the angular cutting edge instead of in the 
flutes, as in the ordinary tap, and may be regroupd 
repeatedly until there are only three or four full 
threads left. It will maintain its size to this limit. 


Simplifying the Issuance of Passes.— The issuance 
of an annual pass, which is a more or less common 
occurrence in a railroad office, is a somewhat complex 
operation requiring the writing of many records and 
filling out of forms, besides that of filling out the pass 
itself. A labor-saving device which permits of all of 
these tasks to be performed in a single operation has 
been devised by Ernest L. Smith, a railroad man of 
Salt Lake City, Utah. The device is a simple and 
inexpensive holder made of, and combined in, a single 
sheet of ledger paper in which the blank pass is held 
so that it may be conveyed through the typewriter in 
conjunction with the blank record cards and other 
forms with the carbon paper inserted therein for manf- 
folding. With this piece of apparatus, the whole buei- 
ness of issuing a pass and making all the necessary 
records is done at once, including the receipt for the 
same which is generally forwarded with a pass. The 
time saved is considerable. 


Automatic Air and Car Coupler.—The Pittsburgh 
railways are making use of a new form of automatic air 
and car coupler whic not only simplifies the matter of 
coupling and uncouplin,, cars, but obviates the necessity 
of a man standing between the cars in order to perform 
this operation. In order to insure the comfort of the 
riders it is necessary that the coupling between street 
cars should be very rigid, and it has been heretotore 
found difficult to obtain this rigidity in a piece of mecha- 
nism designed to stand the hard usage which couplers 
are subjected. to. The present device is so carefully 
machined as to insure a perfectly rigid connection 
when coupled together, this being made possible by 
means of suitable joints behind the heads to provide 
the necessary vertical and lateral movement. In spite of 
the neatness of the fit of these parts the couplers will 
properly come together and lock, though they be as 
much as three inches out of alinement, and they are 
sufficiently flexible to operate where the car levels may 
vary as much as ten inches. 


Spiral Pipe in Smoke Stack Service.—In and 
around Chicago, there are several interesting specimens 
of stack construction, the behavior of which in service 
is being closely observed. These are unique for the 
reason that they are practically formed of a single 
piece of metal, a long sheet being wound upon itself, the 
edges being turned and locked upon a narrow strip. The 
latter, besides making a tight seal, acts also as a rein- 
forcement so that gage for gage, the spiral pipe is much 
stiffer and stronger than it is possible to secure by any 
system of riveting. In the making of a reinforced 
spiral pipe, two strips of steel of different widths are 
used. Both strips of steel are rolled to shape on the edges 
and are interlocked and rolled under very high pressure 
in a special machine which the manufacturing company 
has patented. The strips of steel are first cut the full 
width from long sheets and the ends are weided together. 
The steel is then placed on large spools. Both these 
strips are fed into the machine at one end, rolled into 
shape and interlocked in the machine, coming out at the 
other end on the shape of an endless pipe. At the 
point where the reinforcing band passes around the 
pipe there are four thicknesses of metal, which construe- 
tion gives great rigidity and stability. The inside of the 
pipe is perfectly smooth, an important consideration as 
there is no frictional resistance. One of the stacks 
referred to is 60 feet and 30 inches in diameter. The 
spiral pipe is also designed for other purposes such as 
dredging, irrigation, pulp and paper making and brine 
circulation, and in these capacities, an important consider- 
ation is the fact that the interior surfaces are unbroken by 
rivets or anything else which might effer any obstruction 
to the movement of the material being conveyed. 
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Where Cotton Vies With Steel 


Taking the Noise out of the Machine Shop with Cotton Gear-Wheels 


[* one of the shops of a large electrical plant a punch 


press was in constant trouble with defective pinions, 


The maintenance bills often ran to forty dollars a month 


for one gear train The gear wheels were constantly 


wearing out. Iron, brass, steel and various non-metallic 
All but the steel wore out in a few days, 
Right here 
the Mechanical Doctor was called in to diagnose the case 
After first-aid 

confessed his to effect 


consultation the scientists from the company’s research 


geare were tried 
and steel gears produced a deafening noise 
hand, he 


trying all the remedies at 


inability a cure and called in 
laboratori: 

Now scientists have a quaint way of proposing some 
scheme that is on its face quite absurd, and that has 
absolutely nothing in its favor except the astonishing fact 
that it Nobody 
the audacity to suggest that gear wheels be made from 
balls of cotton 
man would pay any heed to such a sug- 


works except a scientist would have 


And of course no practical! 


In the large gears, having special hubs, or bosses, econ- 
omy of manufacture requires the use of a metal centre 
and a separate “cotton” rim. The “blanks,’”’ impreg- 
nated with oil, are ‘‘cut’’ on the usual gear shapers, or 
with rotary cutters 


Lithographic Stone as a New American Product 


‘REAT difficulty has been experienced in the develop- 

A ment of the lithographic-stone quarries of the 
United States in competition with the industry in Bavaria 
but recent conditions have been favorable to quarrying 
in this country, and during the past year for the first 
time there was a considerable production of American 
stone. This output, according to information received 
by the United States Geological Survey, was from a 
large domestic producer who has quarries at Branden- 


burg, Ky., and an office at Louisville. In 1916 this 


stone quarries in this country has been the high cost of 
quarrying and preparing the stone compared with the 
Bavarian cost. Much of this European stone is reported 
to occur in thin layers that require only planing and 
polishing before use, whereas all known deposits in the 
United States that are at all suitable for lithographic 
work occur in more massive beds that must first be 
sawed into slabs of proper thickness. High cost of labor 
in the United States and of railroad as compared to 
ocean transportation have also stood in the way of the 
domestic industry. 

Quarrying of the Bavarian stone involves the handling 
of large quantities of waste, and the waste piles around 
the quarries to-day form hills of considerable size. The 
marketing of crushed stone and similar products from the 
Brandenburg quarry should go far toward eliminating 
the cost of quarrying from the expense of preparing 
lithographic stone. With this advantage 
it may be possible even after the European 





necessary for this 
particular scientist to prove his point on 


gestion So it was 


his own hook. Consequently, he made a 
set of gears for the punch press out of 
cotton; they running in 


dead silence for five years without notice- 


and have been 
able wear! 

Steel gears and pinions are among the 
A shop full of 
steel gear driven machines, running at high 
speed, would strike a thunder shower dumb 


noisiest creations of man 


with envy By replacing these gear trains 
with cotton-ball this 
eliminated, much to the comfort and health 


pinions noise 18 
of employees, and greater efficiency and 
increased production secured. These new 
pinions are remarkable for strength, elas- 
ticity of teeth and toughness. They will 
outwear iron or brass and are proof against 
damage from water, oil, dryness, or temper- 
ature changes. They have been adapted 
for ali kinds of machines, from automobiles 
to turbine Because of their 


noiseless operation, long life and high tooth oa 


engines. 








war is over to market the Kentucky stone 
in competition with the Bavarian stone, 
the better grades of which under normal 
conditions bring 5 to 6 cents per pound for 
10 by 12-inch slabs, and the poorer grades 
1% cents a pound for slabs of the same size. 


The Current Supplement 
A SUBJECT of great importance in 
4 4 relation to our food supplies is treated 
in an article in the current issue of the 
SCIENTIFIC AMERICAN SUPPLEMENT, No, 
2151, for March 24th, in an article on The 
Biochemical Analysis of Nutrition. 

The valuable article on How Eclipses 
Occur is concluded in this issue. Jn 
ferences Concerning Auroras gives certain 
physical facts concerning this spectacular 
phenoma, How the Government Protects Its 
Revenues is an interesting article telling 
something of the work of the Appraisers’ 
Stores, in New York; it is fully illustrated. 
Graphic Control deals with _ scientific 
executive management of manufacturing 








strength, they are applicable to numerous 
lathes, 
presses, 


types of machine tools such as 
planers, traveling drill 
shears, punches, etc., and particularly to 

vs back geared motors used to drive such tools. Like- 
wise in spinning frames, looms, silk machines and carpet- 


cranes, 


weaving machinery they find wide use. 

Only the highest quality cotton is used in the manu- 
facture of these gears, and it must be thoroughly cleaned. 
It is received at the factory in the usual rolls as it comes 
from the roving frames. These are re-wound on cylin- 
ders and compressed by hydraulic pressure into the 
“blanks” for the gear cutting machines. The usual 
construction of these ‘“blanks”’ is to use steel “ shrouds’ 
for the sides, with the cotton between, and without any 
metal bushing in the bore. The cotton filler is com- 
pressed under hydraulic pressure of several tons per 
square inch of side surface, and held in compression by 
the steel shrouds, or side plates, with the aid of threaded 
studs passing entirely through both shrouds and filler 


into a single gear. 


Stages in manufacture of cotton gears showing amount of cotton compressed 
Above, an enlargement of the third stage 


producer sold 40,000 pounds of finished stone at prices 
ranging from 2% to 27 cents per pound. For some 
years previous small quantities had been sold occasion- 
ally in Louisville, but in 1916 the stone was shipped to 
buyers as far away as Cleveland, Washington, New York, 
and Boston. 

The quarry at Brandenburg contains three distinct 
beds from which lithographic stone may be obtained. 
Two of these beds are about 3 feet thick and one 9 to 10 
feet thick. They are separated by beds of limestone 
of other varieties and make up only about 20 per cent 
of the stone that must be removed. The remaining 80 
per cent, however, is available for crushed and pulverized 
limestone, chicken grit, and other uses, and considerable 
quantities were marketed for these purposes in 1916. 

The chief obstacle to the development of lithographic- 


establishments. The Movements of the 
Earth’s Poles discusses investigations of 
the nature and course of these wanderings. 
Other articles of value are Structural 
Engineering, Cast Iron Growth and The Lumen Unit 
of Illuminating Power. 
Units of Viscosity 

HE Bureau of Standards has been engaged in 

determining the viscosities of aqueous sugar solution 
over a wide range of temperature. In this connection 
the Bureau states that the most probable value for 
the viscosity of water at 20 degrees C. is found to 
be 0.010050, and suggests that it would be advan- 
tageous if this value were used uniformly in calibrating 
instruments. Since this value is very nearly 0.01, 
it is proposed that the one hundredth part of the 
absolute unit of viscosity (the poise) be called the 
centipoise, and that viscosities be expressed in terms 
of this unit. 






































Winding the cotten into a cylinder which will later 
be compressed to make a gear 


Partly compressed cylinder ready for assembling 
with metal parts 





The machine that cuts the teeth in the compressed 
cotton blanks 
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The Autoplane—A Limousine for Land 
and Air Travel 
LUXURIOUS limousine with a highly- 
finished body and with its three 
occupants sitting in elaborately and com- 


program, but has rejected it as a drive 
for the battle-cruisers of 180,000-horse- 
power. The testimony of the Chief En- 
gineer, Rear-Admiral Griffin, as given before 
the Senate Naval Committee, would make 
one suppose that in his judgment an in- 





fortably upholstered seats, dashing along 
a road or even over a field at the rate of 
45 miles an hour, and then, with a slight 
increase in speed, taking to the air by 
virtue of its short wings and soon reaching 
a speed of 65 miles an hour and showing 
all the ease of maneuvering which belongs 
to the modern aeroplane—all this would 











crease of 100 per cent in the power to be 
transmitted, that is a jump from 90,000 
to 180,000 horse-power, would introduce 
some problems of construction or opera- 
tion, which would jeopardize the success of 
the gear if used with the larger power. 
What these possible drawbacks are we 
do not know, and after locking imte thie 




















seem to be a description of the perfected 
aerial ‘bus or autoplane of a decade hence. 
Yet it is a delineation of the autoplane 


Elevation of the autoplane, showing the staggered planes, propeller 


question quite carefully, we find ,othing 
whatever, either in practice or. theory, ta 


and tail features ne ‘ 
justify the Admiral’s apprehensiona, 





which was exhibited at the recent Pan- 
American Aeronautic Exposition held in 
New York, and which, from the popular 
standpoint at least, might well be regarded 
as the big surprise of the occasion. 

The autoplane has been designed by 
Glenn H. Curtiss and his engineers, and is 
undoubtedly the first attempt ever made 
to combine automobile engineering with 
aerial practice in order to develop a 
vehicle for fashionable use. The machine 
is a modified triplane, with the planes 
slightly staggered. The two upper planes 
have a span of 40 feet 6 inches, while the 
bottom plane is 23 feet 4 inches; and 
the chord of the former is 48 inches, and 
that of the latter, 42 inches. A gap of 
39 inches is left between the planes, and 
the stagger is 11 inches. The over-all 
height is 10 feet, length 27 feet, and the 
useful load 710 pounds. 

The body of the autoplane is of alumi- 
num, while the windows are of celluloid. 
The interior, with its elaborate upholstery 
and tapestries, compares favorably with 








Evidently, he is not disturbed, by..the 
mere magnitude of jump in total .pewer to 
be transmitted, for he has not hesitated 
to proceed from the instailation of 7,000 
horse-power in the “Jupiter” to one of 
180,000 horse-power in the battle-cruisers, 
an increase of over 25 times;. and the fact 
that he can view a jump of one to 26. in 
the electric drive with equanimity, and 
regards a jump of one to two in the geared 
drive with very serious misgivings, natur- 
ally raises the question in one’s mind as to 
what in the world can be the disastrous 
possibilities, mechanical or otherwise, which 
the Chief Engineer foresees in the proposal 
to use the geared drive in the battle 
cruisers. 

For it is well understood ameng the 
builders and users of gears for the trane- 
mission of large powers, that the crucial 
point to be considered is the maximum 
amount of pressure per inch, to which the 
engaged teeth of a reduction gear, will be 
subjected. Under the conditions in these 


ships a tooth pressure of 800 pounds is well 


ey 4 eee 
Se aS: 








that of the high-priced limousine; so, with within the limits of current practice 
the single exception of perhaps a slight aaa eo tess top! it a h i By way of making the problem clear to 
reduction in size, the appointments leave aees weew 6 e autoplane as it appeared at the recent aeronautical our readers, we present the two accom- 


nothing to be desired. The body has been 

somewhat streamlined to reduce the head 

resistance, and if anything this adds to its smart 
appearance. 

The power plant, a 100-horse-power, eight-cylinder 
motor, is placed under the hood in front of the auto- 
plane, following automobile practice, and the shaft is 
extended to the rear of the body where the power is 
transmitted by a chain drive 


The Geared Drive in Ships of Large Power 


xposition held in N ; . : , 
tas eld in New York panying drawings, one showing an applica- 


tion of the geared drive to our 90,000 
horse-power scouts, the other showing how it might be 


applied to the 180,000 horse-power battle-cruisers. In 


HE Steam Engineering Bureau to which falls the duty each case the design has been worked out ca the basis 


used 


of deciding upon the motive power which shall be of a maximum tooth pressure of 750 pounds per inch of 
for ships of the Navy, has selected the geared drive face, measured across the pinions. In the case of the 


for the 90,000-horse-power scouts of the present naval scouts, the power is developed on four propeller shafts, 


each carrying 22,500 horse- 





to the four-bladed propeller i = 
located on a line with the i 
top of the body. The cir- 3 


cular radiator, which provides 
water cooling for the engine, 
is placed in front of the hood 
and greatly adds to the 
automobile-like appearance 
of the machine. Still an- 
other feature in this direc- 
tion is the thermometer cap 
of the radiator and the start- 
ing crank. 

The autoplane travels over 
the ground much in the same 
manner as the conventional 
motor car, and can be steered 








/ LOW PRESSURE) 
TURBINE 





) power. Each shaft is driven 
by a high- and low-pressure 
turbine, the high-pressure 








Prescue turbine driving a shaft whose 
lay pinion transmits 11,250 horse- 


power to the propeller-shaft 
gear, an equal amount being 
transmitted by the low-presa- 
sure turbine through a pinion 
which is placed diametrically 
on the opposite side of the 
gear. 

In the case of the battle 
cruisers, the power is de- 
veloped in four turbines 
(two high and twe low) and 
is transmitted io the gear by 

















; *ABE Ae a? oe ; as : AN eae a j 
by means of the front wheels Pee ar i ea rn Bar RS a lee ’ 4 two sets of pinions placed 
which are equipped with the Navy Department has adopted geared drive for the 90,000 H. P. scouts. This would call for 22, diametrically on opposite 
usual steering mechanism. H. P. on each of the four propeller-shaft gears, and 11,250 H. P. per pinion, sides of the gear, each pinion 
The front wheels move in if two pinions were used for each gear carrying, as in the case of 
unison with the aerial rudder; —— nnn $$ em the outfit for the scouts, a 
and all four are sprung on E Sg > ; { ae ise total of 11,250 horse-power, 
concealed rubber shock ab- SE eee Stott es +}. — : and with practically the 
; Soe "5 Low PRE ssuRE ny 
sorbers, which adds to the Fr : 7 i Ti ow PRESSURE rea URBINE ’ same tooth pressure. 
running qualities of the ma-_ |! oe a ae: MOM TURBINE Now presupposing equally 
chine during land travel and i = He ot good workmanship, and re 


in alighting. 

Despite its apparent bulki- 
ness, the autoplane is be- 
lieved to be quite practical 
for the purpose intended. 
With a fuel capacity of 30 
gallons and a consumption of 
10 gallons per hour, it has a 
range of travel of something 
like three hours at the maxi- 
mum speed. The fuel tanks 
are located in the space above 
the passengers’ seats and 
Just forward of the propeller, 
while the engine carries four ees ee 
gallons of lubricating oil ‘ elas OE 











membering that in each 
case the horse-power, revolu- 
tions and tooth pressure of 
each pinion are the same, it 
is difficult fer the mechanical 
engineer to understand just 
why it is that Chief Engineer 
Griffin should have so little 
faith in the one installation 
and such absolute faith in the 
other. 

Mechanically considered, 
the only change necessary, 
so far as the gears are con- 
Me cerned, is to provide in the 
r oe ee ees pa} web of the main gears 


HA 








aie crank-cage. The ma  4¢ geared drive were used for the 180,000 H. P.’battle-cruisers, it would call for 48,000 H. P. on each propeller- sufficient “my a “ pan 
ine is designed to sell in shaft gear and 11,250 H. P. per pinion, with four pinions for each gear. In botli scouts and battie-cruisers to meet the heavier shearing 
the neighborhood of $10,000. a unit tooth pressure of about 750 pounds to each linear inchof the engaged teeth would be used (Concluded on page 21%) 
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Two Weeks’ Review of the War, March 15th, 1917 


7 past two weeks have been indeed fraught with 
great events, but in a direction entirely unexpected 
to the casual observer. In general all eyes are very 
naturally cast toward the happenings upon the western 
where the continued withdrawal of the German 
the 


but in the aggregate by serious losses of strategic 


front, 


forces in Somme region—by small distances, it is 


true 


positions and ground—has now reached a point where 


Bapaume must either be given up under the strong 
pressure of the English forces or else a successful resis- 
tance must continue to be made and the lines held. The 


latter seems impossible under present conditions and 
early withdrawal to a new line some distance to the rear 
is practically a certainty. Where that line is, no one 
outside the German General Staff knows, but, to the 
military eye, it is most natural that it should begin at 
Lens and pass in front of Douai and Cambrai to the 
Scheldt; it would then extend along that river, taking 
in St. Quentin, LaFére, Laon, Neufchatel, joining the 
present line at Rheims, and on to Verdun. This would 
mean the abandonment of a large extent of ground that 
has been so carefully prepared and so long held on the 
defensive—it would also mean explanations at home 
that would be far from satisfying to the German people 
who have been and are now bearing so much privation, 
want and even starvation for the Kaiser and the Father- 
land, and who have been led to believe so strongly in 
the invincibility and ultimate victory of their land and 
Such a retirement of the troops would, 
however, get rid of the dangerous salient 


naval forces. 


By Our Military Expert 


potamia and Palestine. Some time ago attention was 
called in these columns to the possible consequences of 
military successes in these two countries; the operations 
now under way show again the unity of action of the 
Entente Allies and their grasp of strategic operations on 
something learned from that marvelous 
the last 
review here given, the British forces in Mesopotamia had 


a large scale 
organization, the German General Staff. In 


taken Kut-el-Amara on the Tigris by a very creditable 
military movement, advancing up the Tigris and from 
the Euphrates along the Shatt-el-Hai, a canal connecting 
the Euphrates at Nasiriyeh with the Tigris at Kut. A 
quick flanking movement from the south bank to the 
north bank of the Tigris west of Kut threatened the en- 
tire Turkish ferces engaged in its defense and required a 
hasty retreat that, from all accounts, developed into a 
rout. Throwing away and abandoning large quantities 
of military supplies and even several river steamers and 
many bridge pontoons, the Turkish troops fled in dis- 
order along the north bank of the Tigris over, the few 
river roads and across the marshes that exten@ nearly 
to Bagdad. They were hotly pursued on both banks of 


the river by the British-Indian troops with the loss of 
many prisoners enroute. 

Even at Ctesiphon, the scene of Gen. Townshend’s 
defeat in 1915, and where strong defensive works had 
been erected, no resistance was made; finally a halt at 
the Diala River was made and some resistance offered. 
But by a flank movement across the Tigris and in rear of 


an important town on the main road from Hamadan in 
Persia through northern Mesopotamia to Mosul. They 
have also captured on another road to the north of Senne 
(Sinnah), only a short distance from the Mesopotamian 
border, but in the direction of Mosul. An examination 
of any good map of Turkey in Asia will show the object 
of all these operations. The Russians now occupy lines 
extending from Trebizond on the Black Sea to and 
through Erzingan on the western Euphrates—thence 
southeast to Bitlis and Van into Persia, south cf Hamadan 
and Kermanshah. That is, they control the greater 
part of Armenia and are preparing to move acrogs the 
Anti-Taurus mountains in the direction cf Sivas and 
Angora. In Palestine the British troops were last re- 
ported about fifteen miles from Jerusalem and, unless 
unexpected opposition is encountered, that city, so holy 
in the eyes of the Mohammedan, Jew and Gentile, must 
soon again be restored to Christian domination after 
centuries of Turkish control. After such an event one 
of the first operations will be to secure the railroad from 
Jerusalem to its port of Jaffa on the Mediterranean; 
this will enable both troops and supplies to be readily 
brought in. Another operation will be the cutting of the 
Hedjaz railway, running from Damascus into Arabia; 
this road is only about thirty miles east of the Dead 
Sea and its loss will necessitate the hurried retreat of 
all Turkish forces along its line south of the break. If 
a stand is made by their army it will be somewhere be- 
between the mountains of Lebanon, the river of Jordan, 

and the Dead Sea, to protect the railroad to 





that has so leng existed on the line Péronne, 
Roye, Noyon, and that under present con- 
ditions may be broken at any time. What 
the ultimate objects of the British advance 
are can be known only to the Allied com- 
but, if the 
now so heavily pressed at Bapaume can 


manders; once German line 


be pierced, and the railroads in rear can be 
I 


eut, the immediate withdrawal of the 
Germans to or near the lines indicated 
above and along the Scheldt will be 


necessary. ‘This would mean the abandon- 
ment and surrender of a large portion of 
the positions éccupied in France and later 
in Belgium, and would be the sure fore- 


runner of defeat by their opponents and of 





a revolution at home. One thing is certain 

that such a surrender will take place 
only after most severe fighting and serious 
losses in men and material. 

The forward movement this spring may 
the but 
the sacrifice of one million men may be 
the price paid for victory on the west 
front alone. The wonderfully trained and 
efficient army brought into Belgium and 
France by Germany three years ago has 
practically disappeared; if a retreat along 
the Meuse back to the Rhine is made 
necessary by the spring and summer 
operations, scarcely one man of the vast 
armies that so proudly moved forward in 


be decisive for Entente armies, 
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Damascus. While the destruction of the 
Turkish army is the primary object of the 
British commander, no doubt he will be 
equally anxious as he advances to possess 
himself of the branch railroads connecting 
the Hedjaz railway with the sea at Haifa, 
St. Jean d’Acre, Sidon, Beirut and Tripoli; 
for these are all equally essential as bases 
of supplies as the army comes northward. 
The ultimate object will be the capture, on 
the one hand, of Aleppo and on the other 
of Adana, at the head of the bay of Alex- 
andretta; for here the Berlin Bagdad 
railway runs within twenty miles of the 
sea and can be readily reached by an army 
of sufficient strength landing at Alex- 
andretta and moving north. The vulner 
ability of the road at this point has been 
so evident that it is reported a body of 
German troops 10,000 or more in number 
has been held here to resist a pcessible in- 
vasion. This place is doubly important, 
being situated practically midway between 
the tunnel through the Taurus mountains 
at the famed Cilician Gates on the west 
and the Amanus Pass at the Gates of Asia 
on the east. It has been ciaimed that rails 
have been laid from Konia on the Anatolian 
section to the Taurus tunnel (still un- 
finished); transport over the mountains 
by motor to connect with the eastern 
break near Adana is now available and will 








1914 will return along the scenes of their 

once triumphal march so filled with hopes 

of victories and conquests. The principal contests at 
present are in front of Bapaume as stated; there have 
been some artillery and infantry actions in the Cham- 
pagne front around Verdun and along the western part 
of the lines heid by the Belgian forees. So far no decided 
results have been obtained, and cannot be until the 
return of spring and good weather render military opera- 
tions possible on a larger scale. 

On the eastern or Russian front, there has been some 
fighting along the lines connecting the Russian and 
Rumenian frontiers; but extremely cold and unfavorable 
weather has rendered any extended movements im- 
possible. The same can be said of the happenings in 
Mawedonia, where only artillery actions or’ areoplane 
eontests have oceurred, 

The Itatian and Austrian troops on the Carso plateau 
as well asim the Trentino region have done but little in 
the way of offense on either side due to »weather con- 
ditions. But it is evident that connected action” on 
every point of the ring that now encircles: the Central 
Allies in Europe has been agreed upon by the Entente 
and that it will not be long before the effects will be seen 
side. Certainly. the present outlook must 
give rise to many anxious thoughts among those direct- 
ing the military operations on such a tremendous scale— 
especially when, as is now well known, the material and 
physical resources of the Central Powers are so nearly 
exhausted, 

The romaptic period in some of the campaigns has now 
been reached in reviewing the movements in Meso- 


on every 


Map of operations in Mesopotamia 


their troops the Turks were routed and dispersed and 
Bagdad was entered by the British forces on Sunday, 
March llth, The pursuit of the fleeing Turks beyond 
Bagdad is still being carried out by the British cavalry. 

The importance of Bagdad’s capture both in a political 
and military sense cannot be overrated. It commands 
the routes by Khanikin, Kermanshah, and Hamadan to 
Central Persia, by Tadmor across the desert to Damascus 
by the Euphrates to Aleppo, and by the Tigris and the 
unfinished railroad to Mosul. As it was the base of 
supplies not only for the Turkish army on the Tigris 
around Kut, but also for the forces in Persia, its loss will 
be a serious menace to both these armies. Politically 
not only is British prestige raised throughout the east, 
but the. whole Mohammedan world will be moved by 
news of its capture; it may. well be asked whether this 
event is not a marking point in: the possible downfall 
of the Ottoman Empire. 

Simultaneously with the British movement up the 
Tigris the Russians in Persia began their advance. 
Capturing Hamadan again after their retirement of last 
year, their troops are already in Kermanshah on the 
Mesopotamian borders. .-A cross-country march in time 
to Djibarra or Samara on the Tigris would cut off all the 
Turkish forces that have been operating in lower Meso- 
potamia and would thus open a clear marching road from 
Bagdad through to Mosul, the eastern end of the old 
carayan route between the Tigris on the east and the 
Euphrates and Aleppo on the west. It is noted in recerit 
telegrams that the Russians have taken Senne; this is 


be so until the tunnel is completed two 

years hence. The same can be said cf the 
Amanus tunnel, transport over the mountains to connect 
with the railroad to Aleppo being obtained by means ofa 
light railroad already constructed. The value cf Adana 
in a military view can be well understood by consulting 
the maps of this region. The Taurus mountairs divide 
Asia Minor into two sections as they extend frem 
Trebizond on the Black Sea to the bay of Alexandretta 
on the Mediterranean. There are three entrances over 
these mountains into the western section or Anatolia, @. ¢, 
by way of Trebizond, Erzerum and the pass near Adana 
known as the Cilician Gates. Russia has already taken 
the first two; when England has done her share by means 
of her fleet and armies and has taken the vilayet of Adana 
with the pass over the mountains to the west, then all the 
Turkish forces in eastern Asia Minor will be cut off and 
Turkish rule in Palestine, Armenia, and Mesopotamia will 
have ceased. In fact, the power of the Turkish Empire is 
fast crumbling and only the most unexpected happenings 
can now save it. The new kingdom in the Hedjaz with 
its control of the holy cities of Medina and Mecea, the 
capture of Bagdad, and certainly of Jerusalem 
exert a tremendous effect upon Turkish influence im all 
those countries so long subject to the rule of Com 
stantinople. Decisive conflicts in Palestine and Me 
sopotamia can be expected at any time, leading to great 
results and to change of rulers. Already it is said that® 
reign of terror exists in Jerusalem, Damascus and Aleppo 
many of the prominent men in the three cities having 
been arrested and executed’ for disloyalty to Turkish 
rule. 
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Correspondence 


(The editors are not responsible for statements made in 
the correspondence column. Anonymous communications 
connot be considered, but the names of correspondents 
will be withheld when so desired.) 


The Big Gun Is Supreme 


To the Editor of the ScrentirFic AMERICAN: 

Recently you were kind enough to publish a protest 
of mine against the tendency in modern naval criticism 
to value speed and gun power in capital units over 
generous armor protection. 

The inspiration of this letter came to me instantly as 
I was reading an article on naval development by 
Mr. Simmons in the New York World. 

It seems to me that in view of the fact that the general- 
ity of people are extremely hazy about the finer points of 
naval construction and strategy, those who write for the 
public should be careful lest they woefully mislead those 
who read them. 

I have been a lifelong observer and student of naval 
development and problems, and must say that I grow 
restive under error. 

The generality of people are not clear as to the dif- 
ference between a capital unit and a gunboat. But 
it pains me in the extreme when I see just as great or 
greater errors in print. 

With respect to Mr. Simmons’ article I do not record 
such gross errors as just above referred to, but I am 
sorry to have to consider it as sufficiently misleading 
about nava! conceptions as to call for comment. 

For instance, a very great error attaches to Mr. 
Simmons’ observations with respect to the functions 
and I might even say, importance, of secondary batteries 
in capital units. Really I had thought we had long ago 
passed this stage. He goes back to the Spanish-American 
War and extracts lessons from the havoc wrought by 
secondary batteries in the destruction of Cervera! This 
is useless. Those were the days of the crude stage. 
Mr. Simmons might as well have referred to the “‘ Moni- 
tor” and “ Merrimac.’’ Later development has relegated 
the secondary battery to defense against torpedo attack. 
It is true that secondary batteries may be of very great 
use in actions between secondary vessels, like that 
between the ‘““Sydney”’ and ‘‘Emden”’ in the present 
war, but in battles of modern super-dreadnoughts, 
anything less than 12 inches in caliber is of no more use 
whatever than a popgun. 

All this was known before the outbreak of the present 
war. but how the same error can still be made in the teeth 
of what has but lately been emphasized by hard experience 
is strange indeed. 

Any number of actions may be called to mind. For 
our purpose perhaps the most convenient are those 
involving Admiral von Spee. When he met Craddock 
his deadly superiority of 8.2-inch guns above 6-inch 
guns on the British cruisers made itself manifest in 
short order. Craddock was annihilated and British 
naval prestige, in this hemisphere at least, was very 
low. But at this time there came a change in the com- 
plexion of British naval control. Civilian and un- 
aggressive technical fiber gave way to Baron Fisher. 
What did he do? Detach immediately from the Medi- 
terranean station two swift capital units, of minor 
strength to be sure, still capital units. These two capital 
units reached the Falkland Islands just a day before 
von Spee, and strangely enough neither force was looking 
immediately for the other. But when von Spee saw 
the tripod masts he believed, and correctly, that his 
hour had come. His ensuing destruction was a foregone 
conclusion. 

It would be wasteful to emphasize further on this 
point. Since this letter is growing long, I will not touch 
on several other criticisms of Mr. Simmons’ article that 
were pressing on my mind, but will pass immediately 
to what I consider an error made not only in this article 
but also one of easy acceptance. 

Mr. Simmons, in common with others, speaks of the 
latest additions to our capital units‘as-th¢e.most heavily 
armed in the world. An example, sufficing for all of 
the class, is the Pennsylvania, displacing over 31,000 
tons and carrying twelve 14-inch weapons. But not 
content with mere statment, American pride dilates on 
the fact and erroneous impressions are created. It is 
not evident to me wherein the Pennsylvania is much 
superior to the British ‘Queen Elizabeth,” which Mr. 
Simmons specifically selects for comparison. 

To begin with let us take -actual weight of metal 
thrown. The “Queen Elizabeth” carries eight 15-inch 
guns. The British 15-inch weapon throws a projectile 
weighing 1,950 pounds. Our 14-inch shell weighs only 
1,400 pounds. Result: Weight of metal for “Penn- 
sylvania” 16,800 pounds; for “Queen Elizabeth” 15,600 
pounds. Where is the great disparity in these figures? 

But there are other considerations. 
wholly inclined to do, we accept the experiences of this 
war as vindicating the big gun it. would rather appear 
that the “Queen Elizabeth” were superior in armament 
to the “Pennsylvania.” »Our naval experts cannot 
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explain away to me the difference in striking power 
between a projectile weighing 1,950 pounds as against 
one of only 1,400 pounds. 

I look upon the ‘‘Queen Elizabeth’’ as a step in the 
right direction in preference to the ‘“ Pennsylvania.” 
In a combat between the two vessels, equally served, I 
would hate to abide the result, being an American. 

Mr. Simmons in referring to British latest construc- 
tion does not even hesitate to compare the ‘ Penn- 
sylvania.”” It certainly appears sufficient only to state 
that any vessel carrying a battery of 18-inch guns that 


would shoot would knock the “ Pennsylvania”’ into junk 


in no time. 

I am not clear yet whether a reversion to the ‘ Moni- 
tor” type cr further increase in size of units and number 
of guns is the correct line of naval developments. There 
is much to be said on either side. 

W. F. Jounston. 
Palo Alto, Cal. 


Why Not Revive Chain Shot? 


To the Editor of the Screntiric AMERICAN: 

I have it on the authority of two well-known officers 
of the French artillery, that the Allied armies depend 
more upon high explosive shells for the destruction of 
barb-wire entanglements, than on any other single means. 

This means that, unless a shell bursts sufficiently 
close to a support so that its location is included in the 
ensuing crater, the chance of the dislocation of the sup- 
port is small indeed. The breakage of the wire must be 
accomplished, generally speaking, by fragments of the 
shell, or by detritus sufficiently hard and heavy to with- 
stand the impact. Of course, if circumstances favor 
the explosion of the shell, the mere concussion may 
flatten the entanglement, but is it not probable that 
little is accomplished in this way? 

I have wondered continually, since all former methods 
of fighting have been superseded as desired or found 
necessary, why some modern adaptation of the old chain 
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A 3-section shell in closed and open positions 


shot could not be used to good advantage. True, this is 
not allowed by international law, but just what is inter- 
national law, in the light of daily events? 

For instance, suppose a shell were made in two or four 
sections, connected by light chains of good material, 
and these sections were banded together lightly for 
loading and firing, the bands being so proportioned that 
their disruption would be a certainty when fired from 
a gun. Suppose these sections enclosed the chain, up 
to the moment of firing, so that there would be no in- 
convenience in handling. Suppose also that these sec- 
tions, which we may now call a shell, were assembled 
as the projectile of a 105 mm. unit of fixed ammunition. 
(See sketch.) 

A proper calculation of weights and center of gravity 
would give any: form of gyratory motion desired, pre- 
sumably for moderate ranges only. When fired, the 
projectile would open up, assume its gyratory motion 
about the junction.of the chains as a center, roughly 
speaking. The effect of such a projectile on entangle- 
ments can readily be imagined, and if made heavy enough, 
would easily shear itself through several strands of wire. 
No support could withstand the impact of the chain, 
let alone the section of the shell. It would be in effect 
a three- or four-pointed star, revoiving at a high speed. 
Such a projectile, being designed for use at moderate 
ranges, and for a target reaching for miles, could hardly 
fail to hit. It could, and should probably, be fired 
from the more nearly obsolete guns, in order not to in- 
jure the rifling of an efficient, gun. In fact, in many 
cases, old smooth bores or trench mortars could be used. 

Suppose you ask through your columns why some such 
method has not-been tried. It might produce an inter- 
esting reply. : 
: Rosert G. PILKINGTON. 
Chicago, Ul. 
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Furnace Logic 
To the Editor of the Screnriric AMBPRICAN: 

I read with pleasure the article ‘Heating a Porous 
House,’”’ by George H. Cushing, in the issue of December 
30th, 1916, and desire to take this means of complimenting 
Mr. Cushing through you for the carefu! and logical 
investigation he made into the difficulties encountered 
in heating his home. 

The matter of properly heating a building in which 
people live is one of those items in building construction 
which receives as a general rule very little thought or 
consideration. Of course, there are exceptional cases 
where the ‘owner féels that a thorough study of the con- 
ditions hy a competent heating engineer is not only 


desirable but necessary. Such a study almost invariably 


results in a home which can be comfortably heated not 
only during the mild weather of early fall and late spring, 
but also during the furious blasts of January or February 
gales. With a little forethought, the owner has assured 
himself against illness or discomfort from cold or drafty 
rooms during his entire period of residence in his home. 

Mr. Cushing has, I believe, put his finger right on the 
spot when he said: “. . . the man who built the house 
had tried the common thing; he had attempted to limit 
the first cost. .. . When once started upon a policy 
of sparing original expense, there was no logical place 
where he could quit. Thus, he bought « furnace two 
sizes too small.” 

Would any man buy a suit of clothes of which the 
trousers were too short in order that he might save fifty 
cents or a dollar? Why, then, will people try to save on 
the very item in building construction upon which their 
health and comfort depend? If it is ignorance or 
indifference that causes such lamentable conditions (and 
I believe that these are the reasons), then this subject 
should have far more publicity than it has hitherto 
enjoyed; and I feel that your paper has made a fine 
contribution toward bringing this matter home to people 
in the publication of Mr. Cushing’s article. 

Avsert L, Baum. 


Sun Dogs 
To the Editor of the Screnriric AMERicaNn: 

It was Thursday noon, December the twenty-eighth, 
with the weather a few degrees above zero, really com- 
paratively mild for a North Dakota winter. The 
thermometer, however, began to drop and the sun dogs 
heralded the coming cold. Surh sun dogs one may not 
see again in a lifetime, certainly not more than once in a 
rare winter. At each side of the sun a sun dog stood, 
a condensed little rainbow with the red toward the sun, 
showing but little curvature, and not a great many 
times longer than it was wide with no great width at that. 
But what made these the sun dogs of sun dogs was the 
narrow band of light, readily visible, still not without 
a certain quality of faintness, that stretched from one 
sun dog to the other, not overhead, but to the north and 
no higher than the sun stood to the south. Twice the 
distance that each sun dog was from the sun this ring 
of light widened into an irregular disk of light that 
seemed each a second sun dog with the colors so faint 
that the eye could only discern them as a faint white 
light. It seemed as if we stood beneath a huge terrestrial 
ring with the sun a solitaire, the sun dogs its setting, and 
the narrow platinum band widened into a amall disk to 
either side of the finger, a design for a master craftsman. 

The sun dogs rose with the sun and stood with the sun 
till three o’clock in the afternoon, but the ring lasted 
only from about eleven till a little past noon. 

C. L. Meuuzr. 


New York, N. Y. 


Fargo, N. D. 
Eggs by Artificial Daylight 


To the Editor of the Scientiric AMERICAN. 

I wonder if we have stumbled onto 4 scientific dis- 
covery this winter as to the relation and use of electric 
light in egg production? About December Ist last we 
came across a mixed lot of chickens for sale cheap and 
bought them, though we were not very well prepared 
to take care of them. 

We had a large old barn to begin with and plenty of 
feed, mostly cracked corn. 

But as soon as convenient we closed off and covered 
over with paper a double stall, for night quarters, 
leaving but little daylight; and mostly for the littie 
warmth it might afford, we put in a single 50-watt light. 

To our great astonishment our chickens began to lay 
eggs, and they have since literally turned night into 
day, cackling and behaving in liveliest fashion, and 
laying practically all their eggs in the nighi—some- 
times three or four even after 10 p. m. Still it would 
be so cold it would freeze their combs: andof, — the 
eggs that lay over till morning. 

As I said, very few eggs were laid during. , but 
only from 8 to 12, after the light wae wee “Switched on, 
and that by a flock of mixed hens—aixed both as to 
breed and age. 

: O. B. Sreruens, 
Bemidji, Minn. 
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The smaller specimens of lizards are amusing little fellows 


Novel Pets and How to Keep Them 


Hints for Nature Study Sections of Schools 


By Percy Collins 


M ANY people are under the impression that pet- 
. keeping is a pursuit unworthy of manhood’s years; 
More than 


one prominent biologist has discovered that there is no 


yet nothing could be further from the truth 


surer way of discovering the true functions of an animal's 
suppendages, and the inwardness of its behavior, than by 
making pet of it For this reason, if for no other 


there shouid be a pet keeping division attached to the 


ature tudv section of every scholastic est iblishment 
ind a definite scheme olf pet watching should be 
netituted tn tl connection one is reminded the 
story of Agassiz and the new student who was left by 
the great master with the instructions: “You are to 
look at this fish carefully, and tell me when I return 
how much you have seen You are not to cut it or use 
wny instrument upon it.” Agassiz left the student 
lone with the specimen for several hours. When he 


returned, he asked the student what he had seen, and 
on being told, remarked: You have not looked very 
srefuliy; koep on looking.” For three long days the 
youth was made to gaze at the fish, Agassiz returning 
wcasionally to listen to his fresh discoveries. In after 
vears. the student said: “This was the best zoological 
lesson that I ever had, a lesson whose influence has ex- 
tended to the details of every subsequent study.” Even 
so is it with pet keeping. ‘To shut up animals in suitable 
cages, and to feed them with appropriate food is, in 
itself, a futile exercise; but if the captives are systemati- 
cally watched, and their doings carefully recorded, the 
outcome | Nor is it 
ilways necessary to restrict the liberty of the creatures 
By the exercise 


a fine basis of scientific training. 


whose habits we may wish to observe 
of a little patience, we may make friends with the wild 
things in their accustomed haunts, this method of study 
being especially adapted to the inmates of our houses 
and gardens. 

One of the most remarkable pets was a big, hairy 
‘Mygale” spider which a gentleman, resident in Ber- 
muda, actually trained to live among the curtains of his 
bed, and rid him of the flies and mosquitoes that dis- 
turbed his nightly rest. ‘“‘I fed him with flies (he writes) 
until he began to find himself in very comfortable quar- 
ters, and thought of spinning a nest and making a home 
Chis he did by winding himself round and round, comb- 


ing out the silk from the spinnerets at the end of his 
body till he had made a nest as large as a wine-glass, 
in which he sat motionless until he saw a fly get inside 
our gauzy tent; then I could fancy I saw his eyes twinkle 
as his victim buzzed about, till, when it was within a 
yard or so of him, he took one spring and the fly was in 
his foree ps, ar d another leap took him back to his de n, 
where he soon finished the savory morsel Sometimes 


he would bound from side to side of the bed and seize 


mosquito at every spring, resting only a moment on 
the net to swallow it.” 
Cockroaches are also readily tamed, and may be 


accustomed to take food from the fingers of their human 
friends Anent these insects, Dr. L. O. Howard has a 
quaint story \ croton bug (he writes), of the usual 
inquisitive turn of mind, inhabited my office desk, and 
of the 
drawer the little fellow invariably came out of his hiding 
moist end At 


first he was after the moisture, but later the tobacco 


as soon as I laid down my cigar upon the edge 
place, and worked vigorously at the 


taste grew and he became as much addicted to the habit 
as the most inveterate human tobacco user. It may be 
worth mentioning that it seemed to have no ippreciable 
effect on his health.’ 


rearhorses or mantes, also make capital pets, but their 


Those quaint creatures, the 
pugnacious disposition is such that there is some difficulty 
in keeping more than one specimen at a time in the same 
vivarium. Sooner or later there is sure to be a fight, 
with the result that the stronger insect invariably kills 
and eats the weaker. Several observers bear witness 
to the truth of the statement that the female rearhorse, 
at least in the case of certain species, almost always 
These 
mantes must be supplied with a great quantity of 
insect food, preferably in a living condition, otherwise 
they will quickly pine away and die. 

Among other large insects that have been successfully 
kept in captivity may be mentioned the great West 
African Goliath beetles. They have more than once 
been seen in the Insect House of the London Zoological 
Society, and are not difficult subjects to deal with, as 
their food seems to consist exclusively of nectar, sap and 
similar sweet juices. But unfortunately, like so many 
other interesting creatures, they cannot be bred in con- 


destroys the male after mating has taken place. 


The cockroach is inquisitive and known to make an interesting pet 


finement, so that if their complete life-history is to be 
unraveled, they must be studied in the tropics. 
Probably the best of all insect pets are the social ants, 
Given appropriate conditions, most 
of these insects may be kept under observation in an 
ordinary dwelling-room, and with reasonable care the 
colonies will persist from year to year for an indefinite 
In the case of bees, the ordinary precautions 
set forth in books on apiculture must be observed; but 
it is usual to restrict the increase of the swarm, the most 
“observation hives” being of small dimen. 
sions. The manner in which these hives are constructed 
gathered from the accompanying photograph, 
The glass sides should always be screened from light 
when the bees are not actually being studied, while the 
insects go to and fro through a tube connected with a 
Social wasps 
may be kept in like manner, a nest in the early stages of 
Many of the 
smaller species of ants require no liberty, as in nature 
they rarely or never leave the seclusion of their sub- 
They feed upon such nutritious matter 
as they unearth in the course of their excavating, or upon 
the sweet exudations of the aphides which live upon the 
Such ants may readily be housed be 
tween two sheets of glass, which are kept from actual 
contact by means of narrow strips of the same material 
cemented to the edges of one sheet—as shown in thé 
photograph herewith. The top sheet of glass is eventue 
ally clamped into place by means of steel clips. Oné 
opening must be left, through which a little water and @ 
small quantity of honey should be introduced about 
once a month during the summer—the opening being 
carefully plugged with cotton wool when this necessary 
For a small ant colony, 
a very good home may be made from an ordinary photo 
graphic printing frame mounted upon steel nails and 
thus supported in a shallow dish or tray filled with water. 
The details of construction include sheets of glass, used 
as directed above, and a little pathway may be provided 
down which the ants may go to drink. As no ant will 
willingly pass through water, the inmates are effectually 
prevented from straying; and the cover of the printing 
frame keeps out light when the formicarium (as such ant 


bees and wasps. 


period 


convenient 


may be 


small hole in the nearest window-sash. 


construction being taken in early summer. 


terranean nests. 


roots of plants. 


attention has been rendered. 
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Contrivance for use in making observation tests on ants 


Huge West African “Goliath” beetles, not easy to obtain 
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house is called) is not under any kind of observation. 

Next to insects, the smaller kinds of reptiles and 
amphibians probably make the most interesting pets. 
Toads respond in a marked manner to kindness. The 
writer knew of one named Toby which would come when 
called from the recesses of a flower-pot in which it had 
made its home. This particular toad, by the way, 
showed a marked preference for a young gardener, while 
it appeared to be shy of strangers. Frogs, too, make 
good pets, especiaily the various species known col- 
lectively as ‘“‘tree frogs.”” Many of these have suckers 
at the ends of their toes which enable them to cling to 
the smoothest surfaces. They will climb up the window- 
pane, for example, with the greatest ease, or leap upon 
the slippery side of a vase. If unmolested, they will 
remain motionless for hours in one position in the hope 
of snapping up a meal in the shape of a passing fly. They 
possess insatiable appetites, and one might easily dis- 
pense with fly-paper in a room by keeping two or three 
of these little fellows in a cage on the table. Like all 
frogs, however, they are very dependent upon moisture, 
and must always have a saucer of water within reach. 

The various kinds of smail lizards are also easy to 
tame. Many of them make charming pets. This is 
above all true of the chameleons, which may generally 
be purchased from dealers in such things at a small out- 
lay. Dispite its somewhat alarming aspect, the chame- 
leon is quite harmless, and may be taken in the hand at 
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ply of the precious articles during the warm months and 
taking a vacation the rest of the time. 

Necessity, always the mother of invention, convinced 
science that it was time for her to come to the assistance 
of the hen—and the public. This she has done, with 
the result that now flocks can be raised along scientific 
lines so that they will provide a regular and greatly 
increased supply of eggs at all seasons of the year. 
Prof. Harry R. Lewis, of the Department of Poultry 
Husbandry of the New Jersey Agricultural Experiment 
Station, banded together the forces of science to solve 
this pressing economic problem and now is passing on 
to poultrymen the knowledge of how to manage their 
flocks so that the egg supply will not materially decrease 
during the cold months, and will retain a high level 
throughout the other seasons. 

Thorough investigations conducted by Professor 
Lewis at New Brunswick, convinced him that temper- 
ature is one of the controlling factors in egg production. 
During the winter months the average bird lays but 
few eggs. With the advent of spring, the natural breed- 
ing season, the egg production begins to increase; dur- 
ing March, Apri! and May it attains its maximum. The 
problem therefore was how to obtain the greatest quantity 
of eggs during November, December, January and 
February. 

Knowing that hens take a vacation in the fall when 
they rest up preparatory to another season of laying, 
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pullets develop rapidly during the summer and reach 
their laying maturity in August or September. More- 
over these early hatched birds have shown themselves 
to be invaluable in helping the flocks of breeders during 
the following spring in the production of hatching eggs. 
Their eggs run extremely high in fertility, producing 
chicks of hardy, vigorous constitution. 

In the course of the experiments, the early hatched 
birds were brought in from the ranges and placed in the 
laying houses in August. It was found best to let the 
pullets mature and finish their development in the houses. 
They also were kept indoors throughout their laying 
season. It was learned that, if allowed to remain on 
the ranges, they did not develop to the best advantage. 
They were usually brought in three weeks before it 
was expected that they would do much in the line of egg 
production. These birds, as most all others, were found 
to be very much creatures of habit and noticeably af- 
fected by changes of environment. That was the main 
reason for getting them settled before they began laying. 

It all seems very simple and it is natural to wonder 
why no one thought of speeding up the egg supply in 
this way before. But prior to it being attempted a 
vast amount of scientific investigation had to be carried 
on in order to prove its feasibility. Even now many 
poultrymen are far from convinced that it will work 
out to their advantage. To overcome this attitude 
Professor Lewis and his aasistants are doing no end of 
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Chameleons make interesting pets. 


They must be kept warm 




















Tree frogs posing to catch flies 





All toads make good pets, and are easily tamed 












































An “observation” bee hive. Bees enter and leave through a tube 


any time. It will soon become tame, and may be held 
up to the window, when it will dart out its long sticky 
tongue and catch the flies buzzing about on the glass. 
The eyes of these reptiles are most remarkable. They 
are devised on a kind of “ball and socket” principle, 
and can be moved independently of each other. More- 
over, as everyone knows, the creature is vested with the 
most wonderful power of adapting its colors to its en- 
vironment. The worst point about the chameleon as a 
pet is that it is very readily killed by a fall in temperature. 
Yet it can be kept alive through the winter in a warm 
room. When flies are no Jonger obtainable it must be 
fed upon small cockroaches or other insects. 


Speeding Up the Hen 
By Leigh Danen 


W's recent news from the West that before long 

contracts closed by foreign buyers would probably 
send the price of fresh eggs to a dollar a dozen, and in- 
formation from London that American eggs are being 
consumed by the market there at the rate of about ten 
million a week, special interest attaches itself to a new 
method of speeding up the year ’round activity of the 
hen faraily. Moreover, the American public for some 
time past has been demanding an increasingly large 
supply of fresh laid eggs in winter, despite the fact that 
ens have persisted in producing their maximum sup- 


Nest of captive ants between 
glass sheets 


Professor Lewis decided that there was no use trying 
to revolutionize their mode of life. Instead, he turned 
his attention to the pullets. Most poultrymen, he dis- 
covered, were hatching only in the natural breeding 
season, that is during April, May and June. Such birds 
did nothing but eat and grow during the winter months, 
which was just the period when their eggs would have 
been in greatest demand. But a few birds were hatched 
in March, maturing in early spring. They furnished 
a clue to the investigators. If a few were hatched, why 
could not a greater number be brought out, not only in 
March, but better still in February. 

Experiments along this line were started by Professor 
Lewis, covering a period of several years. The results 
have proved to the satisfaction of the New Jersey 
Agricultural Station that chicks hatched about the 
middle of February will start laying toward the end of 
July, just at the time when the older hens are getting 
tired, and will continue their productivity throughout 
the otherwise eggless months until other and older birds 
take up the task again. 

The early fall weeks previously brought the year to a 
close on the average poultry farm. But, this no longer 
need be the case judging from the successful experiment 
conducted in New Jersey. February pullets can be 
made to serve as the necessary link in keeping constant 
the egg production of the flock. The February and March 


Mantes, or rearhorses have quaint and pugnacious habits 


missionary work among the farmers of various states. 

Before the advent of incubators, hens hatched their 
eggs in regular season, year after year. Poultrymen 
thought that eggs would not hatch well at other times 
because of natural conditions. Accordingly, when 
artificial means of bringing out chicks came into general 
practice, the routine so long established by precedent 
was followed. Indeed, the farmers believed that since 
market eggs sell for such high prices during the winter, 
it would be unprofitable to hatch any number of them 
during February, and even more firmly they held to the 
view that fertility was apt to run lower in chicks hatched 
during the winter. 

But Professor Lewis has routed the theory or supersti- 
tion which clung around the question of fertility. He 
has established on a sound scientific basis that farmers 
should plan to have from one third to one quarter of 
their chicks hatched during February. In addition he 
has proved that by early hatching it is possible to get a 
greater supply of hatching eggs during the following 
spring from the February-hatched birds, for such birds 
make the best possible breeders by the next April. 
Accordingly, February hatchings on a chicken farm 
result in greater efficiency in fertility and egg supply. 
The New Jersey investigators are convinced that when 
eggs are to be the main consideration, poultrymen should 
pick out strong, vigorous birds for breeders 
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An Adjustable Ice-Skate that Grows 
with the Foot 


HAT is considered a great improve- 


ment over the old-style non-adjust- 


able ice skates has recently made its 
appearance in the form of an adjustable 
skate that veritably grow with the foot. 
in other word the new ite can be 
immediately adjusted to any sized shoe 

It will be noted by siudying the accom- 
panying illustration that the new skate 
sonsists of a runner member on which is 
mounted the usual heel and toe plates; but 
while the latter is permanently riveted in 
piace, the tor plate i 0 clamped that it 
may be moved back and forth along the 


runner by simply loosening two nuta, 


Thus it is possible to give the skater a skate 
that will fit the shoe perfectly and that will 
stay on his ho« When in the proper 
position to fit the shoe exactly, the toe 
rigidly ! on the runner by 


piate is clampec 


tightening the nuts. 
A Life-Saving Appliance for Those 
Who Skate on Thin Ice 
W'! rH 
of 


thousands of persons each year who fall 


x view to facilitating the rescue 
as many as possible of the 


through the ice, some quite accidentally 


and others because of their venturesome 
natures, George Hanlon, foreman of parks 
in the Department of Parks of the Borough 
of Queens, New York City, has devised 
an ingenious life-saving equipment. 

The new apparatus permits a helping 
hand to be extended to the person in dis- 
tress, without undue danger to the rescuers. 
It consists of a sled with uprights support- 
The sled 


can be run along the ice to any dangerous 


ing a jointed, swinging ladder 


spot, where the ladder is pushed out toward 
the persea in difficulty while the rescuers 
The 


shorier, swinging ladder at the end of the 


remain on comparatively safe ice 


long, horizontal ladder ie then dropped in 
so that the unfortunate 
In the event of 


the hole in the ice, 
one may climb to safety 
the drowning person being toc weak to 
help himseif, a rescuer can climb along 
the ladder to the rescue, and for this pur- 
pose a grappling hook is also part of the 


outfit, together with a coil of rope. 


Winter Sports of the Russians 
and the Dutch 
H IFFERENT peoples find amusement 
‘ in different 
months, and despite the war that is raging 


ways during winter 
in Europe it appears that both the peace- 
ful and belligerent countries have found 
time to indulge in sports on the ice 

The frozen waterways of Holland have 
found the Dutch given to much outdoor 
recreation. Typical of their sport is the 
accompanying view of a sledge-mill on the 
body of water island of 
Marken and the Continent, in which a 
érude, wooden sledge is whirléd around in 
a circle by the efforts of four men who 
are pushing the boom member of the der- 
rick-like device in the center. 

Evidently the Russian troops in France 


between the 


have borrowed the idea of the ice carousel 
from the Dutch, for in another view they 
are seen using a primitive sledge whirled 
circle by a number of stalwart 
Russians standing in the center and 
wielding the rough sapling fastened to the 


in a 


sledge. These troopers, who have seen 


much active fighting in the Champagne 
sector, are passing odd moments in sport 
on a frozen canal in back of the lines. But 
unlike the Dutch they have added a dis- 
tinctly warlike touch to their recreation by 
shocting at a hat thrown high in the air, 
which is part of the game. Keen competi- 
tion among the soldiers as to their marks- 
mansbip instills plenty of enthusiasm in 
the sport, and gives them a little relaxation 
from the usual! grim business of fighting. 


Iluminated Rifle Sights 
Sedma by the earnest desire of the 
4 into the 
dark hours of the aight the kindly process 


belligerents to continue 
of potting their fellow-men across the way, 


inventors continue to strive for some 


method of laying the infantry rifle on an 
objeetive when the sun is far below the 
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By merely loosening two nuts, the toe plate of this skate can be 
moved so as to fit any shoe 

















Consisting of a jointed, swinging ladder mounted on a sled, this device has 
proved effective as a life-saving appliance for careless skaters 

















How the Hollanders spend the winter: A sledge-mill on the ice off the 
island of Marken 

















Copyrighted, Underwood & Underwood 
Russian troops in France indulging in rifle practice from a whirling sledge 
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This ice-cutter, equipped with a motorcycle power plant, has been tried on 
the Hudson River, N. Y. 
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horizon. These well meant attempts range 
from the electric flashlight below the bore 
of the gun, to sights made of some sort of 
luminous material yclept radium byt 
probably born phosphorus. 

While the field gun and the machine gun, 
both having fixed mounts, can be laid 
cleverly and efficiently at night by either 
being set before darkness or by using cloge 
at hand and predetermined aiming marks 
that coincide with the far-off things they 
want to hit, the infantry rifle has no gueh 
easy time of it. Two things are essential, 
illumination on the objective, and illumina- 
tion on the front sight if the light on the 
objects is not strong enough to throw the 
front sight clearly into silhouette. 

The latest variation of the hopefyl 
designs for doing away with one’s fellow. 
men by the shades of darkness. is a pair 
of little chambers containing radiferoys 
substances and covered with lenses, ap. 
ranged on either side of the back-sight. 
A third such chamber is arranged at the 
front-sight. Apparently all that remains 
is to attach one or more to the German or 
Austrian soldier, for whom this kindly 
sight arrangement was worked out by its 
French inventor. 


A New Celluloid Cement 


A SWISS contemporary publishes a very 
interesting account of a new and 
valuable celluloid cement for gluing leather 
splits together, so as to form solid slabs or 
plates of leather. As is well known cel- 
luloid solutions possess the drawback of 
being much too sticky. If a celluloid 
solution be prepared in acetone or other 
solvent, it is impossible to obtain a sub- 
stance of sufficient liquidity, with more 
than 16 to 18 parts by weight per 100 parts 
of acetone; if the proportion of celluloid 
be increased the resulting liquid will not 
penetrate between the fibers of the material 
and the parts will not adhere. 

In order to secure a highly liquid solu- 
tion, containing a greater percentage of 
celluloid, the following process must be 
observed. Chemically or technically pure 
acetone (100 parts) celluloid (20 to 30 
parts), and oxalic acid (not more than 2 
parts), are placed in an iron receptacle. 
After hermetically closing the receptacle, 
the ingredients therein are thoroughly 
mixed, by suitable stirring gear, at a normal 
temperature; this is continued, either 
incessantly or at intervals, for a period of 
12 to 14 hours. The product obtained 
can be used at once, or kept for an indefinite 
period in the hermetically closed recep- 
tacle. This adhesive must correspond to 
the absorptive capacity of the material. 
If too thin it must be suitably thickened; 
pressure can also be used to force it into 
the material if necessary. It is insolvable 
in water, and is highly valuable for fasten- 
ing leather; it will be of special use iin driv- 
ing belt factories. 


The Motorcycle in the Role of 
Ice-Cutting Machine 
NE of the very latest applications of 
the versatile motorcycle is in the field 
of ice harvesting; and a short while ago 4 
novel contrivance in the form of a fe 
modelled motorcycle was being experr 
mented with in the ice fields of the Hudson 
River, N. Y. 

The motorcycle ice-cutter can be briefly 
described as a motorcycle with its wheels 
removed, mounted on a light framework 
of a light-runner sleigh, and driving 4 
buzz saw which is placed at the rear of the 
machine. Obviously, the power of the 
engine is used to drive the buzz saw, and 
the usual system of control is employed; 
but the operator after starting the engine 
with the pedals, takes his position in back 
of the equipment. To prevent the iee 
cutter from moving forward during cutting 
operations, a block, mounted at the base of 
the rear framework, is brought to bear om 
the ice. By means of a crank which 
operates a windlass through a chain 
gears; the saw, rapidly rotating all the 
while, is lowered down into the cutting 
position. To move the ice cutter to the 
next location the rear block is slightly 
raised, whereupon the machine move 
forward. 
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Skeleton of the horse type found in Colorado. 


Bandaging Bones 


MPROVED methods of preserving verte- 

brate fossils found embedded in rock 
and earth are now practiced by men who 
secure specimens of pre-historic animals. 
Formerly such bones were cut out of their 
resting places and cemented together with 
glue which only holds them temporarily. 
Fitting together such a mass of pieces in 
laboratories was an impossibility, and as a 
consequence many valuable skeletons have 
been lost to science, because the bones 
could not be reassembled. Many months 
and sometimes years elapse between the 
time of finding a fossil and its final ex- 
hibition in a museum. 

A system of preserving the bones as 
found in the field is now employed which 
consists of bandaging them with burlap 
soaked in raw flour paste. This material 
is wrapped around bones, rock and dirt, 
and sometimes reinforced with wooden 
supports. The bones are thus securely 
fastened to the material in which they are 
embedded. When thus treated, labeled, 
and made fast, the bones are boxed and 
shipped to the laboratories. 

The preparation and mounting of bones 
to make a permanent exhibit requires 
much time, as well as the utmost skill and 
care while doing the work. A wet sponge 
applied to the bandages loosens the paste 
and burlap, and as the rock and earth are 
dug away with small tools, shellac is 
applied to broken and crumbly pieces to 
hold the parts together while the bones 
are being separated 

In exhibits as finally constructed bones 
are fastened together with iron rods or 
wire. Many small tools are employed 
for doing the various kinds of work in 
laboratories, some being electrically oper- 
ated. Carborundum wheels, drills, dental 
lathes, dental burs, rotary brushes and 
diamond saws form part of the equipment 
in laboratories; and overhead trolleys are 
employed for moving the heavy skeletons 
about. 


The City of Non-Skid Streets 

INCINNATI, a city which possesses 

many miles of worn out granite block 
pavement in a condition. highly dis- 
couraging to the use of automobiles, has 
discovered a way of renovating their 
thoroughfares at very slight expense. 
Indeed, the made-over paving possésses 
the great advantage of being practically 
skid-proof while at the same time affording 
proper footing for horses. 

The only new material required by this 
Process is a small amount of cement and 
sand. The old granite blocks are taken 
up and thoroughly cleaned of all adhering 
fillers. The worn-out sand bed is removed 
and wherever necessary the cement founda- 
tion is repaired. A new sand bed -is laid, 
using old and new sand indiscriminately, 
and the blocks are then’relaid with about 
a half-inch space between them. 

The relaid paving next’ recéives a thor- 
oughflughing with hose; and’ while it>is 
still (wet A mhixture of -two parts sand to 
one,6f sement, with:enough water to-make 
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With the club-barrel-a policeman can convert his revolver into a rifle, gaining a big 


advantage over an adversary armed with the ordinary revolver 

















For the purpose of charging small accumulators, this miniature gasoline engine 
has been builtbfhigh school boys 
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A consignment of dinosaur bones arriving at the museum 


it flow readily, is raked and swept inte 
all the interstices. Before this filler dries 
a finishing coat of sand and cement in 
equal proportion is spread evenly over the 
entire surface of the pavement. This 
surfacing coat makes the street ag smooth 
as newly laid asphalt; and the longer it 
stands the harder it gets. Four days are 
allowed for firm setting before the street 
is opened to traffic. 

Experience is that the cement grouting 
never chips from the granite, but actually 
becomes better with continued traffic. lt 
affords a non-slippery surface in winter 
and in wet weather alike. 
tire will hardly skid on it, and unlike brick 
and wood block pavings it does not cause 
horses to slip. 

Streets which were resurfaced five years 
ago are in as good condition to-day as 


The smoothest 


when just completed. As fast as the 
granite pavements need repairing they are 
being resurfaced by this method, until 
Cincinnati is fast becoming the city of 
non-skid streets. 


A Policeman’s Club That Converts 
a Revolver Into a Rifle 


AKING the policeman’s club do duty 

as the barrel of a rifle the basis of 
which is the conventional revolver, the 
latest invention of Frank Barnet, sheriff 
of Alameda County, California, can un- 
hesitatingly be termed a novel one. 

Sheriff Barnet makes use of the ordinary 
hardwood police club through which he 
bores a hole lengthwise through its center, 
inserts a rifle barrel, and at the end of the 
handle introduces an ingenious locking 
device for securing the extension barrei to 
the muzzle of the revolver. The com- 
bination can be effected in a second, and 
the improvised rifle thus obtained is said to 
give the officer.a considerable advantage 
over any enemy, mainly because of the 
greater accuracy in aiming. The exten- 
sion barrel-club is 14 inches in length and 
an inch and a half in diameter. 


A Baby Gasoline Engine 


I ECENTLY it waspdesired to secure a 

small engine te hesaped for eharging 
miniature accumulators g@ade and used 
by pupils of the Applied Seienee Dopart- 
ment of the Washington Gimicr High 
School in Rochester, N. ¥, nable to 
find on the market just. wha @as' needed, 
one of the instructors set about dts con- 
struction. He was informed Ky ® prom- 
inent engine designer that it was not 
possible to build a properly working four- 
cycle engine with a bore smaller than 1'4 
inches. But he refused to aecent this 
opinion, and proceeded to prove that it 
was wrong by building the engine which we 
illustrate herewith 

This is by all means one of the smailest 
gasoline engines ever constructed. it is 
5 inches high, 434 inches leng from end 
to end, and 3% inches wide across the 
flywheels. It is of the 4-cycle, stationary, 
water-cooled type. The cylinders are 
%-inch bore, water jacketed, with hopper 

(Concluded on page 314) 
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MOLDED GOODS 
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on Tue House or Goonricu: It s CREED 


OODRICH is RUBBER; RUBBER is GOODRICH. 

G They are ONE the world round in household and mill ; 

in man-packed city, or wherever civilization touches finger- 

tips with semi-savagery. | 

A remarkable domination of an industry by a single institu- 

tion, this supremacy of Goodrich. A striking imprint of a name 
on a world product from its raw to its finished state. 

Goodrich IS Rubber; Rubber IS Goodrich. Why is it? 


Look to that frieze of buildings which here frames these Ds 
for your quickest, most compelling answer. 
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A Though it lists but a part of the fifty-seven build 

hy > at Akron on the Goodrich site of 110 acres, it dé 
ti ure to you the largest and most complete si Sit 


ts factory in the entire world, 

















HAT buildings are shown hereii 
Goodrich, but they fail to sh@aey 
life and industry they house. Aaa 


They can but hint at the 3,772 
inside them with a capacity of mo 
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wer fro 
OC ich d D 
sands, 


They say nothing about 16,¢ 
boilers, and 10,000 horse pow, 
drive belts, and wheels, and 
great plant aglitter with 20,0o@iig 

Still less do they voice t 
calls that pour daily into 
world ; or speak of the 18 
day in Goodrich’s own pg 


And least of all do 
Goodrich products, a n 
listed in our frieze. 
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An excusable shortcdq e 
executive officer kno ne. ime ALL the 
Goodrich products that } £000,000 pounds of 


rubber goods Goodrich a _ hae of the earth. 
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— Silvertown Cord Tires, Goodrich Black Safety Tread Tires, : 
Goodrich Wireless Truck Tires, Goodrich Motorcycle and 0a 
Bicycle Tires—literally bear the automobile industry forward on 
its path of progress; BUT HOW MANY of you know 
GOODRICH RUBBER BELTS carry rough diamonds out of 
the mines of South Africa ? 
You, and thousands of you, know you walk on Goodrich 1 am 
TEXTAN SOLES: BUT HOW MANY of you know that pw ees 
when you step on rubber mats and matting you are TWICE ee SULATED WIG 
walking on GOODRICH RUBBER ? Pet ie 
To live forty-eight years and be merely big, is to be but for- 
tunate. The test of a manufacturing institution is how much it has 
written into the advance of the industry, and what benefits it 
has given to humanity. The factory that scores FIRST in ideas 
and NEW PRODUCTS is the true LEADER. 
FIRST in the development field by seniorit 
4 always KEPT FIRST by learning new ways o 
material mystery — RUBBER — to fulfill the @ir 
often anticipating the needs. . 
Bs It was no coincidence that Goodrich 
cher automobile tire in - America, the 5 
FIRST solid rubber tire for automobi 
ie riages. As Goodrich’s business is 
ae always automatically met the NE 
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UT of finer significance this 
ALWAYS a leap and a be 
it builded itself into the conf 

ufacture and FAIRNESS of 
Here is a triumph of the 
| : keting force that rounds ou 

; perience and skill of workm 

It is a creed which ava 

iment till practical test pr¢ 

It is a creed content, 

Goodrich’s huge purc 
secrets of rubber compa 

It is a creed which 

same jealous watchful 
Goodrich tire. 

That is Why Goo 

the World. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 
Tools on Stilts (Determine these frequencies by com. 
parison with a tuning fork, etc.) After 


f br~ use of pneumatic riveters, ¢ hippers, 


bushers, drills, tamping tools, electric 


grinders, small power hammers, and the 
irious other models of portable power- 


driven tools is greatly handicapped by the 
necessity of holding the tool in place by 
hand. 


man struggling with such a tool can doubt 


No one who has ever seen a work- 


the accuracy of the statement made in this 
connection that human strength and en- 
equal to the task of 


holding these machines to an average of 


durance are not 


more than 20 per cent efficiency 
On the other hand, it has heretofore 
not been found possible to design a sup- 


rack or 


interfere with the tool's 


porting brace or stand which 
would not seri yusly 
however, has 


portability The answer, 


been found, at least in part, by a Chicago 
designer, who has introduced the device 


While this 
ordinarily 


which we illustrate 
tongs 
embody 


lazy- 


construction does not 





much rigidity, there seems no 
valid reason why it cannot be made to do 
assured that in this 
desired. The 


hieve their end more by 


80, and we ire Instance 


it leaves little to be counter-weights 
virtue of leverage than of 
extreme weight, so that the entire weight of the holder 
with tool is not excessive. 

Theoretically the tools used in connection with this 
holder should develop a hundred per cent efficiency 
The workman is entirely relieved of the weight and 
shock of the tool, and his whole energy may be directed 
to guiding it When the arm is fully extended the tool 
has a range of 16 feet, making frequent shifting of base 
unnecessary Tools weighing as much as 150 pounds 


can be used to advantage with this holder, which is 


constructed to withstand the most severe usage. It may 


be mousted either on tripod or adjustable truck. 


The Laboratory Oscillion—A Generator of High- 
Frequency Currents 

| ONG-DISTANCE 

4 telephony, and long-distance radio-telegraphy are 


telephony, long-distance radio- 
1 few of the accomplishments that owe their realization 
largely to the audion-amplifier, audion-ultraudion, and 
Lee DeForest. 
So it is with some interest that the appear- 


the oseillion transmitter invented by Dr 
of New York. 


ance of a laboratory oscillion or 


oscillating audion, is 
noted, since it is now possible to apply this apparatus 
to so many different experiments. 

The new laboratory oscillion has been especially de- 
signed for schools, « plleges, technical institutes, scientific 
laboratories, universities, and 


laboratories, research 


measurements and instruments 


affords a 


wherever measuring 


are employed. It wide field in measuring 


capacities, frequencies, inductances, wave-lengths, etc. 
it is 
oscillations, the frequency of 
which depends on the wave- 


a generator of pure sine wave high-frequency 





having determined the wave length by 
means of a wave meter, the number of 
oscillations which caused the change jp 
frequency of ‘‘beat note” is known. Then 
if either capacity or inductance cf the ful] 
circuit is known, the minute change in 
capacity or inductance which caused the 
change in the “beat note” can be de 
termined. This is but one application of 
the oscillion, and many other similar 
applications of the oscillion generator to 
quantitative work will suggest themselves, 


Delivering Anesthetics by Machine 


Y/ ABous elements of danger in opera- 

tions are lessened by the device of 
surgeon, Dr. Edward 
Kellogg, who has put his invention at the 
service of the profession. The apparatus 
consists of a small electric motor, a small 


a Los Angeles 


pump which applies air pressure and also 





operates a suction device, two glass con- 





Flexible support of lazy-tongs type for heavy portable tools 


circuits and tuning until a certain definite “beat note” 
is heard, say one of 300 per second. Then vary the 


— a - — —E 

















This apparatus, known as the oscillion, generates 
high-frequency currents for laboratory 
and experimental purposes 


inductance, say of two short parallel wires, until the 


wave frequency is altered by about 20 periods per second. 


tainers, an electric heating device at the 

base of one of the containers, and the 
rubber stand, ete. 

The purpose of this invention is to deliver ether to the 
patient in the form of a heated vapor through a tube 
This has 
The anesthetic is delivered steadily 
and constantly throughout the course of the operation 


necessary tubing, electric wiring, 


which is brought to the base of the tongue. 


two advantages: 


and there is no danger of a patient regaining conscious- 
ness at a critical period, which would necessitate the 
halting of the operation while more ether is applied. 
The use of the cone is dispensed with; the container for 
the ether is set in a base that contains an electrical 
heater, and the vapor is warmed before entering the 
patient’s lungs. The heating of the vaporized ether is 
of the greatest importance, as it is well known that the 
chilling of the lungs from the cold ether is a source of 
pneumonia. The effect 
a patient with weak lungs may be very serious 
and even fatal 


danger that may result in 


upon 


While the apparatus is delivering anesthetic through 
air-pressure applied to the ether container, a vacuum is 
This connects 
with a rubber tube held by the surgeon’s assistant, and 
is used to drain off the blood as the operation proceeds. 
Instead of continually 
swabbing at the incision, the assistant merely passes 
the end of the suction tube about the wound, and keeps it 
blood interruption. It is passed 
through the tube and delivered to the glass container. 
\ny person who has witnessed an operation will realize 
the vast importance of the device which enables the 
surgeon to see clearly what he is doing, and allows him 
to continue operating without ‘any pause for swabbing 
the incision with a sponge 


formed in the second glass receptacle. 


making use of sponges and 


free from without 


Dr. Kellogg, who is one of the most eminent surgeons 
of the West, developed this 
apparatus in two forms, one 





length employed. The oscil- 
used for the 
transmission of tele- 


radio telegraph 


lion may be 
radio 
phone and 
signals over short ranges. 

By using the oscillion one 
is enabled to do extensive 
research and calibrating work 
on all 
quency circuits and instru- 
furthermore, it may 


” 


types of radio fre- 
ments; 
be used for “heterodyne, 
interference ex- 

The 


produces 


beat and 
periments. oscillion 
generator results 
which are claimed to be in- 
comparably superior to those 
possible with any buzzer, 
impact or are type of excita- 
tion, since the pure sine wave 
current is constant in ampli- 
tude. For example, a dif- 
ference of a few cms. in- 
ductance or capacity can be 
quickly determined merely 
by associating one or two 
with the 


resonant circuits 








of which is portable and may 
be carried in a medium sized 
case. After making use of 
this for a year, he perfected 
a larger and more complete 
device for hospital use, which 
has been utilized in hundreds 
of operations with uniform 
success. Instead of capitaliz- 
ing his invention, he has 
followed the ethics of his 
profession by allowing it to 
be used freely by other 
surgeons, preferring the ad- 
vancement of science to his 
own personal profit. 

The photographs show the 
portable device, and the 
larger, hospital apparatus 
in use during an operation 
in the throat. 

Another apparatus for the 
automatic delivery of ether, 
known as the etherometet, 
was fully described in the 
ScrentTiIFIC AMERICAN some 
time ago. However the 
etherometer was hand-opel 








oscillion circuit, connecting 


a detector and telephone 


receivers to one of these 


An operating room scene, showing a newly devised apparatus for administrating anesthetic, in use 


A portable type is shown in the insert 


ated and delivered cold 
ether. 


— 
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A Baby Gasoline Engine 


(Concluded from page 309) 


above holding enough water to keep the 
engine cool at all speeds. The piston is 
made of cold rolled steel and is fitted with 
three leak-proof rings. The T-head, which 
ig detachable, contains both the inlet and 
exhaust valves. The diameter of the 
valves is ys inch and the valve opening is 
approximately 3a inch. 

The carbureter is of the float feed type 
with automatic air adjustment and also 
a primary adjustment. The float chamber 
is % inch in diameter, with cork float % 
inch in diameter and needle valve. The 
carbureter is entirely automatic and a 
perfect mixture is obtained at all speeds. 

The gasoline tank holds 2/231 gallon or 
approximately three tablespoonfuls, and 
the engine will run for three hours with 
one filling of the tank. The feed pipe 
from tank to carbureter is vs inch seamless 
tubing. 

The engine is of the high-tension igni- 
tion type and operates from dry cells and 
spark coil located in the box underneath 
the engine. The spark plug is % inch 
long and the porcelain is ;s inch in diameter. 
It was constructed of a large spark plug 
ground down to the required size. 

Stationary engines are ordinarily not 
equipped with a timer, but in this model a 
timer has been incorporated so that the 
spark may be advanced and the engine 
run at a maximum speed of 4,000 revolu- 
tions per minute. At this high speed the 
engine runs with perfect smoothness and 
without skipping a single explosion. The 
engine is equipped with an automatic cen- 
trifugal governor which controls the speed 
of the engine under varying loads and with 
the engine running free limits the speed 
to 1,500 revolutions per minute. 

The lubrication system comprises two 
small grease cups 4% inch in diameter 
supplying the main bearings, and a sight- 
feed oil cup for the engine, % inch in 
diameter and % inch in length. The 
glass for the oil cup was made from a 
smal! pill vial. The oil in this cup will 
lubricate the engine for ten hours of con- 
tinuous running. The most difficult prob- 
lem to be solved in the construction of this 
engine was in regulating the oil supply for 
the engine. One drop too much on the 
piston would increase the suction to such 
an extent that the gasoline mixture was 
changed and the engine would not run 
smoothly. After much experimenting this 
difficulty was entirely obviated. 

The small amount of oil which drips from 
the engine is collected in a small copper 
tank underneath the engine. This sur- 
plus oil can be drawn off and used again. 

The crank shaft is #s inch in diameter 
and this as well as all other moving parts 
is made of steel, hardened. The engine 
has bronze bearings throughout. 

The muffier is placed beneath the ex- 
plosion chamber. It is 14 inch in diameter 
and ¥% inch long, constructed of brass 
tubing, one member telescoping the other. 
The inner tube is filled with fine wire gauze. 
The exhaust pipe is equipped with a muf- 
fler cut out. 

The magneto is of three-volt capacity, 
alternating current type. With the eazine 
running at 1,500 revolutions per minute 
the magneto operates at 4,500 revolutions 
per minute and it furnishes current for the 
incandescent lamp placed between the 
engine and the magneto. 

The engine is approximately of \% horse- 
power and its efficiency is shown in driving 
a 6-volt, 4-ampere generator at 3,500 
revolutions per minute. 


Tin Plate and the Cost of Living 


— from negligible factor in the high 

cost of living is the price of tin plate, 
with its effect upon the cost of all canned 
goods. With the Welsh tin production 
seriously cramped by the war, American 
exports of the finished plate have in- 
creased notably. In 1916 the total was 
226,944 gross tons, against 57,812 tons for 
1913, itself a record year in this respect. 
We undoubtedly sending abroad 25 or 
30 per cent of our output of this staple, 
SO our canners have to pay proportion- 
ately more for their supply, and this is 









reflected in the price of their goods 
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e flapjacks are ready 


Yor Nose 


There’s a hot griddle fragrance in the air that 


hurries you up. Just as the pure fragrance of 





gets you—puts 
an edge on your appetite—promises you something you like— 


a good tobacco 


gets you, quickens you with its promise of certain satisfaction. 
For pure fragrance never misleads—“Your Nose Knows.” 


Pure fragrance is the essence of 


Cfixedo 


The Perfect Tobacco for Pipe and Cigarette 


Because it is an expert blending of tender, ripe Burley—the most 
fragrant leaves of the tobacco plant grown in the sunny Blue 
Grass section of old Kentucky. There is no fragrance like it— 


“Your Nose Knows.” 


Try this Test: Rub a little Tuxedo briskly in 
the palm of your hand to bring 
out its full aroma. Then smell 
it deep—its delicious, pure fra- 
grance will convince you. Try 
this test with any other tobacco 
and we will let Tuxedo stand or 
fall on your judgment— 


“Your Nose Knows’”’ 
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Save 25% 
of Your 
Gasoline Cost 








Better Acceleration 


permanent fixture. No adjustments after installation. ¢ 
2) Yo more speed -20'/o more power 


Give name, model and year. Descriptive matter and proof of its 


THE OXYGENERATOR COMPANY, Dept. L2, 19 










‘MAKE YOUR CAR COME ACROSS WITH— 


20 More Speed — 20 More Power 


Eliminate Carbon—take that knock out of your motor. The Oxygenerator is exac tly th o& ice all motorc 
has long been keenly anxious to edfaim. An appliance that actually e/éminates carbor sitive the or 
known method of promoting 100°, engine efficiency Miraculous as results may seen 
is simplicity itself in construction. Consists of water container and copper coil. Con- 
tainer attaches to exhaust manifold. Digests water and carries super-heated stear 
through copper coil wrapped around exhaust manifold into cylinders. Vapor quick'y 
permeates every atum « / power mixture Blasts into most digestible shape a}! usable 
tuel And éurns carbon —does away with it completely F ool-pr Wear-prool, 

Outlives car. Costs nothing to operate No upkee y expense. Retail price $1 

Satisiaction guaranteed or money back asi 4 installed on any car—becomes 


and save 25% of your gas bills 


- Get More Power! 
r pb. Set More Speed! 
__ ~ Get More 


Acceleration! 








Easier Starting — 


25'. Fuel Saving 


irder one for your car. Get 





superiority FREE upon request. 


19 Michigan Ave., Chicago, Ill. 
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The Best Light 
The Cheapest Light 


Is daylight—-furthermore it is free and 
may be utilized by every factory owner 
desirous of securing more light and 
bettering shop conditions. 
“Barreled Sunlight’’—Rice’s mill white 
on the ceilings and walls of your 
factory will increase daylight 19 to 36%. 
It is the original mill white and the only 
mill white which provides the interior of 
a room with a white, light-refiecting 
glossy finish. It has been used in over 
4,000 of the finest factories in America. 
Write today for illustrated book “ More Light” 
U. S. GUTTA PERCHA PAINT CO. 
23 Dudley St., Providence, R. 1. 


THE ORIGINAL - THERE IS NO SUBSTITUTE 














Boat Motor 


Row 

Ps Row Boat an Electric 
Bs + Jews Detachable 

electricity 
No ey - agave gasoline. 
Simple, noiseless and power 
Attaches to any Row 
lost and runs on two six 
volt Batteries. This is 
our bth successful season. 


Open Window Battery 


Look inside i BS battery 


Electric 











You change 
the speed 


from fast to slow, 
or the reverse, 
simply by a finger- 
touch on Shifter 
Pin—and without 
removing the drill 
from the work. 
Likewise, tool is 
locked, for change 
of drills, 


*'Y ANKEE”’ 
Plain 
Hand Drill 


Length, 15”; weight, 374 Ibs. 


Ne. 1445 —3.jaw chuck $3. 95 


Ne. 445—?2.- jaw chuck 


No. 1430—"“YANKEE” Plain Hand 

Drill; length, 104"; weight, 1% 

Ibs.; one speed; $1.75. 

Your dealer can supply you 
“Yankee” Hand and Breast Drills are 
made in I4 styles and sizes, Write for 

“Yankee” Tool Boos.” 
North Bros, Mfg. Co, , Philadelphia 









































Qoupayy fq any 


aa the indow 
ition of plates ona | helgnt of 
pom.. K. If you need a new automobile 
Battery be mr Jewel and save money 
6-60 Special 85.50. 


MOTORCTCLE ELECTRIC LIGHTING SYSTEM 


The Jewel (ereretor M om 











joterey «'« 
be ttany system ta in ereat 
Agents weated, Write for price tolog M.B e 
SEWERL ELECTR OCORPARY iis 8 virh ave. Utenge 
ros ~ 
Safferers from Diabetes 


should understand their 
cases thoroughly in order 
that they may co-operate 


: Diabetes 


with their physicians. Dr. J. Kellogg gives full in 
#tructions in his new book. Se —" for free pamphiet to 
GOOD HEALTH, 8008 Washington Ave., Battle Creek, Mich. 





V7 Is it not Sound VW | 


Policy | 


for you to do your banking 
CS busines ss with a Trust Com- 
pany? 


Such a company not only 
can look after your money 
while you are alive but, if 
you wish, can act as Execu- 
tor, Administrator, Guard- 
ian, Receiver or Trustee. It 
is a Legal Depository for 
funds m every description. 
This 


attends to the 


Company especially 
management 


; of Personal Property and 
Real Estate, and to the 
rat collection and remittance of 
i rents, interest and dividends. 
In the preparation of your 
Income Return to the Gov- 


ernment this Company may 

be of material assistance. | 

Write for our booklet" Management 
of Your Estate.’ 


Union Trust Company 
of New York 


80 Broadway 
Branch Branch 


786 Fifth Avenue 425 Fifth Avenue 
Capital and Surplus 
$8,500,000 

























Tools 
ror All 





Trades 


This book shows more 
than 1500 Good Tools for 
all trades. If you use tools 
either for your work or for 
amusement, you should 
have acopy. Write nowto 








GoopELt-Pratt COMPANY 





oo i most ma: 
ever made on a bicycle. 
w in be astonished at our fow 


and remar' terms. 
RIDER AGENTS Wanted 
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n America. 
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AMERICAN 
Germination of French Seeds 


Much has on the 
subject of the rect period in and 
especially on the capacity of seeds of certain 


been written lately 


seeds, 


| species to germinate without any rest period. 
| The in reviewing the 
latter phase of the subject, states that in 


American Botanist, 
the case of the tomato seeds will sprout 
even when taken from green fruit. 
often sprout in the pod if the late summer 
happens to be moist. The mangrove is 
remarkable for the fact that its seeds de- 
velop into young plants before separating 
from the parent plant. The same phenom- 
enon occurs, on a less marked scale, in some 


of the oaks. 


Beans 


Gasoline from a New Source 
NEW 


found. 


source of gasoline has been 
The United States Geological 


ducting investigations as to the possibility 
of a commercially profitable utilization of 
the enormous supplies of petroleum to be 
derived from the distillation of the vast 
deposits of so-called hydrocarbon shales of 
the Green River formation of northwestern 
Colorado and northeastern Utah. Very 
rough but cautious calculations of the 
contents of the shales in parts of this area 
that the distillation of shale from 
beds over 3 feet thick in Colorado alone 
will yield more than 20,000,000,000 barrels 
of crude oil from which more than 
2,000,000,000 barrels of gasoline be 
extracted by ordinary methods. 


indicate 


can 


The Gear Drive in Ships of Large 
Power 
Concluded from page 303) 


to the 
straight-forward 
we fail to see 


due increased torque—a 
matter of 
design. If this were done, 
any possible reason why the one outfit 
should not run with the same low frictional 
loss (2 per cent) and the same reliability as 
the other. 

Before closing the present article, 
wish to that the Screntiric 
AMERICAN has more interest in the 
geared drive than the electric drive, ex- 
cept so far as we wish to see that form 
of drive employed which will permit of the 
whole of the motive power being placed 
below the water-line and beneath the 
shelter of the protective deck. 

If Admiral Griffin is prepared to stake 
the vital interests of the Navy, to say 
nothing of his own professional reputa- 
tion, upon his conviction that a jump from 
7,000 to 180,000 horse-power can be made 
in a marine electrical installation, without 
involving any unforseen disadvantages 
due to this vast leap in power, by all 
means let the electric drive go in, even 
though it be found necessary, in order to 
get everything below water, to lengthen 
the ships from 850 to 925 feet. 

If, on the other hand, Admiral Griffin, 
remembering that he is satisfied to use the 
geared drive for 90,000 horse-power, should 
go over the whole question once more with 
an absolutely unbiased mind, and should 
come to the conclusion that what is safe 
for a 90,000 horse-power per- 
\fectly safe for a battle-cruiser of twice 
| that power, he will find, we doubt not, that 
|it is possible to put everything below the 
| protective deck without intruding upon 
the torpedo-defense elements in the ship, 
and that the result can be accomplished on 
a vessel of the present length of 850 feet. 

Incidentally, he will find that the in- 
|stallation can be made with a saving of 
1,000 tons in weight of machinery and a 
saving of over 114 million dollars in each 
|of the six ships. And not only so, but he 
will realize that by placing the whole of 
the boiler plant below the protective deck, 
he will be placing the weight of a dozen 
boilers, weighing, roughly, 1,000 tons, 
16 to 18 feet lower down in the ship. 
And although he is not a naval constructor, 
jhe can doubtless realize that in the event 
of the ship being torpedoed, this lowering 
of weight with resultant increase 


stresses 
mechanical 


we 
reiterate 
no 


scout is 





ing turtle 
every battleship and cruiser sunk by the 
torpedo in the present war. 





Survey for over three years has been con- | 


perience unnecessary, guaranteed, steady in 
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LATHES AND SMALL TOOLS” 
lier 2 Foot vai Fore 


Screw 


= Foal aa Fai LATHES 


For Fine, Accurate Work, 


Send for Catalogue B 

SENECA FALLS MFG. €9, 
395 Fall 

Seneca Falls, N. Y., U.S, N.Y, USA 


Fr edie iction Disk Drill 


FOR LIGHT WORK 


Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 
or largest drills within its range ~a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 
W. F. & Jno. Barnes Company 


Established 1872 
Rockford. Illinois 







1999 Ruby Street 


OSTERS  ouiemenr 


includes combi- 
nation belt or 
motor -driven 
machines for 
threading straight pipe, 
bent pipe, nipples and 
bolts; die-stocks, both 
direct and ratchet 
types, and geared stocks, 

Write for hand or power catalog. 


THE OSTER MFG. CO. 
1967 East Gist St. Cleveland, Oh 



























Strong Diamond 
Tool Holders 


and many other tools for factory, sh 
garage and home—m: ny, high class 
attractively priced in our “Odds and Ends” 
pamphlet, which is mailed free on Pog 


MONTGOMERY & CO. 
105 Fulton Street —. 


INVENTORS’ ATTENTION! 


The Oswego Machine Tool & Die Works wishes toar 
nounce that they are equipped with finest machinery 
and employ best too! and model makers in the county 
to take care of developing and building models fori 
ventors. Will quote on the work at reasonable flathour 
basis or contract. If interested, write us for particular 


OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, X. ¥ 
SOUTH BEND LATHES 


Lathes for 10 years 
=~ the Machine 
and Repair Shop 

LOW IN PRICE 
11 tn. to 18 tes euiag 


RY 


A 






















and Boulos on 

The VILTER MFG. CO. 
Milwaukee, Wis. 
Magical Apparatus 


Grand Book Catalog. Over 700 engrat 
ings 25c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


899 Clinton Street 








RUBBER (‘Hectiint wor 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. ¥ 


THE BRIDGEPORT CHAIN CO, 
Specialists in Small Wire Shapes & Flat Stampiags 
Bridgeport, Conn. 











tary 
others, big profit. All easy, rules 
pesow fee for cotalogs o poetese. et! 


ee 
CLASSIFIED ADVERTISEMENTS 


AGENTS WANTED 
SALESMAN —$6,000 Accidental Death, $30.00 Weekly 
accident benefit, $25.00 weekly sick benefit, $10.50 xP 4 
half amount $5.50; $250,000 deposited insurance depart 


ment; become independent; own your business &© 
come from 


Newark, New Jerse? 





renewals, Registration, Dept. F., 


AG ANTED 
AGENTS. 500% Profit. Free Sample Goldand 
Sign Letters for store fronts and office wee 
one can puton. Big demand everywhere. 
for liberal offer to a. Metallic Letter Con a8 
Clark Street, Chicago, U. 





of | 
stability will go far to prevent that “turn-| 
” which has occurred in nearly | 


PATENTS FOR SALE 
| INTERNAL COMBUSTION engine and one 
wrench for sale. Those interested, write to Dare 
| of Yoncalla, Oregon, for description, further , 
and photographs. 
PATENT FOR SALE 

| Profitable, inexpensive, perpetually salable, 
| tedly superior household necessity with large 
| Mail order or jobbing. Cash or light touring ca 
| make, part payment. Address * Be 
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More House for Less Money 


Y the Bossert modern method of building, 

a great many savings in materials and labor are 
effected. Just as the locomotive is a more efficient ma- 
chine than the hand car, the work is done for you at an 
efficient factory instead of by old fashioned hand labor, 
and you are sold the finished product. 


The time and money saved go into better plans, better ma- 
terials, and you get the benefit. Before you build investigate 


Bossert Houses 


economical Bossert method of con- 
struction makes it possible for us to 
deliver a beautiful little Colonial House 
like the above, with two 9 x 12 bed- 
rooms, a 9 x 18 living room, kitchen 
and bath, with screens, lattice work 
and benches included in the price. 


In these days of high labor costs why 
not buy the finished product in houses 
as you do in every other line of mer- 
chandise? Every house has its own 
individuality, yet shares in the savings 
effected by large buying of material 
and efficiency in manufacture. The 


Price: Eleven hundred dollars complete 
F. O. B. Brooklyn 


Two men can erect this house in three days; not even a nail to buy. 


Send 12 cents today for complete catalog 
showing Bossert details of construction. 


We also manufacture the smaller ‘portable’ or “*knock down’’ houses. 
LOUIS BOSSERT & SONS, INC. 


1305 Grand Street, Brooklyn, N. Y. 
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HANDY MAN’S WORKSHOP AND LABORATORY 


Compiled and edited by A. Russell Bond. 6x84 inches. Cloth. 467 pages. 370 illustrations, $2.00 
A compilation of hundreds of valuable suggestions and ingenious ideas for the mechanic and those 
mechanically inclined. The suggestions are practical and the solutions to which they refer are of 


frequent occurrence It may be regarded as the best collection of ideas of resourceful men published. 


MUNN & CO.. Inc., Publishers, Woolworth Building, New York City 
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—and Lengthens his Days, too! 


NOT ALONE does Arco-Rays ‘‘Lengthen Your Days,” by 

creating material savings and benefits, when applied to 1 
factory walls, columns and ceilings. Better still, it immedi- 
ately gives an atmosphere of cheer, safety and comfort to 
interiors which makes these factories the goal of good work- 
men. Such bright, clean, sanitary rooms conserve health 
and eyesight, and long years of uninterrupted endeavor answer 
the caii of employers for the best in their men. 





Write us today how to get an Arco-Rayed interior that 
reflect: and diffuses all the light it receives, both natural and | 
artificial, and one that helps hold human efficiency superior [| 
to mechanical efficiency. : 


—_ 


THE Arco COMPANY 


Founded 1880 
Paints, Varnishes and Enamels 


1143 WISE 


: CLEVELAND 
BUILDING OHIO 





King’s 
Name 


The little King of 
England and the pauper boy changed 
places, and could not change back. 

The proud little King, first monarch of his 
time, King of all England, in rags, beaten, 
threatened, had but one friend, Miles Hendon 
—and he thought the child m. 4 and was good 
to him in pity. And the ragged street child, 
dressed in the King’s fine robes, bewildered 
and terrified, sat in the Palace. What a reck- 
oning when the truth came out! What an 
amazed Miles Hendon! Was ever beloved 
and gallant Knight more gloriously rewarded? 


Who of us so lucky as to have a friend like Miles Hen- 
don—so wronged, so loyal, so kind, and so gallant! 
And the little street child in the King’s Palace—what 
man does not wish to help him—what mother would 
not like him for a son? 


MARK TWAIN 


Bountiful giver of joy and humor; he was yet much 
more, for, while he laughed with the world, his lonely 
spirit struggled with the sadness of human life, and 
sought to find the key. Beneath the laughter is a big 
human soul, a big philosopher. 

Out of the generous west came Mark Twain, giving 
widely and freely to the world such laughter as men 
had never seen. It was laughter whole-souled and 
clean, and yet the laughter of thoughtful men. 

At first it seems a long way from the simple, human 
fun of Huckleberry Finn to the spiritual power of 
Joan of Arc, but look closer and you will find be- 
neath them both the same ideal, the same human- 
ity, the same spirituality, that has been such a 
glorious answer to those who accuse this nation of 
being wrapped up in material things. 

There seems to be no end to the things that Mark 
Twain could do well. When he wrote history, it was 
a new kind of history, unlike any other except in its 
accuracy. When he wrote books of travel, it was an 


event, and the world sat up and noticed. He did many 
} 


things—stories, novels, travel, history, essa humor 
—but behind each was the force of a great, earnest, 
powerful personality, that dominated his time, so 


that even then he was known all over the face of the 
globe. Simple, unassuming, democratic, he was wel- 
comed by Kings, he was loved by plain people. 

He was a gallant fighter for freedom, for humanity. 
The simplicity, the kindly humor, the generosity, the spirituality half re- 
vealed, that we like to think is America—all these were in Mark Twain. If 
foreign nations love him, we in this country give him first place in our 
hearts. The home without Mark Twain is not an American home. fi 


The Centennial Half-Price Sale Must Close Jism 


Mark Twain wanted these books in the hands of all the people. He demand- Harper 
ge —“- 1-look bstantial books t} aiid 7 & Brothers 
ed that we make good-looking, substantial books that every man could afford Franklin Sq 
toown. So we made this set, and there has been a tremendous sale on it. ew York 
But Mark Twain could not foresee that the price of paper, the price of ink, 


Please send me 
the price of cloth, would all go up as they have in the last two years. It is Mark Twain's Works. 
impossible to continue the long sale‘ should have closed before this. . I pow é how this set for 

2 as 8 Io th 
Because this is the one hundredth anniversary of the founding of end elena it to + ary 
Harper & Brothers we have decided to continue this half-price sale expense, if I do not want it 
while the present supply lasts If I keep the books I will remit 
Get your set now while the price is low As an Americas you $1.00 at once and $2.00 » month 
must have Mark Twain the coupon today before the 
present edition is all gone 


for 12 months. 
HARPER & BROTHERS 


10 per cent. added on Canadian prices because of uty. 
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The Great War had come. We had sent to make future Great Wars impossible. . . . 
the front a corps of trained writers—Arthur All this not told abstractly but through a 
Ruhl, Frederick Palmer, Henry Beech brilliant story of real human beings, pivoting 
Needham, Perceval Gibbon—whowere filling round the delightful, endearing, tragic Mr. 
the pages of Collier’s with vivid first-hand _ Britling. (Who can read without deep emo- 


pictures of War as it is. tion and who having read can ever forget 
that scene, for example, where Mr. Britling 
And yet—there was something more. as a refuge from his anguish at the loss of 


' his son in battle sits by the roadside atlas in 
Not the shell-torn terrain, the clash of areo- — hand and draws, in red ink, new frontiers on 


planes, the mud and squalor of trenches, the the map of Europe, frontiers determined by 


trains of wounded, . . .but something  jace and language, effacing those made by 
more intimate to each of us. The effect of jealousy and greed?) 


this war on the souls of people, people like 
ourselves, in the quiet towns and countrysides So, we brought “Mr. Britling’’ to America 
of Europe. How was it changing their feel- as a Collier serial. 

ings toward themselves, toward their fellows, 
toward government and such things as 
national honor and prestige, if it was chang- 
ing them? 


As a Collier serial and now in book form, 
“Mr. Britling’’ is the year’s sensation, hailed 
in England and America as the one big im- 
aginative work created by the Great War. 


Could any writer give this to Americans? Collier’s, in short story and serial, holds to 


is ae tndeiad that 1. OG Welle wae this ideal—entertainment—yes, and something 

more. We cite “Mr. Britling,’’ a recent in- 
stance, because Wells’ nove! is now in the 
world’s eye and so admirably realizes that 


“Mr. Britling Sees It Through,” we found, ideal. 


did achieve this thing, marvelously. The For Collier’s believes that a growing body 
placid scene of English life on which the war «f Americans demand fetid thet both en- 
burst with dramatic suddenness. *  hances life’s enjoyment and, in some meas- 
The questions it flung in the face of com- ,,,. helps to life’s usiderstanding. 

plaisant theory. . . .And then—the : ; 

winning to an answer to these questions. This is one of the ways in which Collier’s 
. . .And finally the winning to a con-_ earns the right to its title “The National 
viction of the only basis of a peace that can Weekly.” 


writing a novel on the war. We arranged 
to see the manuscript. 






This advertisement ic th first of a series on the relation of Collier's to the nation 
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SWIFT MOTOR PATROL BOATS THE TERROR OF THE SUBMARINE—(See page 322} 
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Munn & Co., Inc., Publishers 
New York, N. Y. 


March 31, 1917 Price 10 Cente 
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R. J. REYNOLDS TOBACCO CO. 
Winston-Salem, N.C. 


Prince Albert’s quality gives joy that 





Flashes such flavor and fragrance into your 
smoke-system so quick and so friendly-/ike ; 
tips you to bang away so heartily via jimmy 
pipe or makin’s cigarettes that you feel you 
must hire-a-hall and sing-a-song that'll be 
heard from Boston-to-Bombay |! 


Prince Albert has won-in-a-walk without 
offering coupons or premiums. We have 
preferred to put their cost into quality! And, 
me-o-my, how smokers have come across 
and backed our judgment! Every P. A.-pal 
has wised up to his personal smoke-satisfac- 
tion that the speedier he opens up his smoke- 
throttle the better he likes Prince Albert! For, 
its quality-flavor and quality-fragrance are 
right there—and P. A. won’t bite or won’t 
parch, no matter how fast you push it! 
That's because our exclusive patented proc- 
ess cuts out bite and parch! 


Might just as well prove this say-so now:— 
Every puff of Prince Albert has a quality tag 
tacked to it! Each fire-up goes you one better 
than the last! P. A. tunes your smokeappetite 
so cheery you hit a new excuse to fill ’er up 
again or roll-a-tube-or-two every little once 
and a while! Quality puts such go-to-it- 
ness into 


PRINCE ALBERT 


the national joy smoke 


Prince Albert has brought thousands of 
men to know the happiness of the pipe- 
pastime; it has swung many into the ranks- 
of-the-rollers! Jt will win you on its down- 
right goodness, due to its quality, if you'll 
stand-by-for-a-spell and take at 100 per cent 
what we tell you about P. A., or what smok- 
ers all over the civilized world will tell you! 


Costs you mighty little to prove our confidence in 
what Prince Albert certainly can do for your smoke- 
content. For, the toppy red bag costs but 5c; the 
tidy red tin, a dime. Or, take a fall out of the hand- 
some pound or half-pound tin humidors—or—that 
clever, practical pound crystal-glass humidor with 
sponge-moistener top that keeps the tobacco in such 
perfect condition. 


You buy Prince Albert everywhere—like you 
find men in all walks of life smoking it—every where! 
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jams coupons right into the discard! | 
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